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"When Finland is oppressed, then anguished Karelia 
mourns for the nation, yet when the happy days dawn 


over our land once more, then joy and much music burst 


forth from Karelia” 
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PREFACE 


The aim of this book is to present a comprehensive picture of the activ- 
ities, results and experiences that have taken place in and around the 
North Karelia Project during its 20 years of existence. The project was 
initiated to reduce the extremely high mortality from coronary heart 
disease in Finland, using the province of North Karelia as a national 
pilot area. Since its initial phases the project has contributed energeti- 
cally and effectively to the substantial health benefits which have spread 
across the nation. The scope of the project has also been broadened to 
integrate other major non-communicable diseases and health promo- 
tion measures. 

This book is made up of independent chapters by different authors, 
mostly researchers and experts closely involved with the North Karelia 
Project. This format has unavoidably introduced a degree of heterogene- 
ity, with several chapters overlapping to some extent. Some chapters 
deal predominantly with epidemiological findings, while others describe 
the community-based prevention and health promotion activities and their 
outcomes. It is thereby the hope that this book is able to serve a some- 
what mixed audience of researchers, health policy planners, and experts 
and field personel involved in chronic disease prevention and health 
promotion, and to provide a clear and balanced perspective of the project. 

Many of the results presented here have already appeared elsewhere 
among the numerous scientific publications of the North Karelia Project. 
It is nevertheless hoped that presenting the main findings and experi- 
ences in a single volume, along with descriptions of the methods and 
principal activities, will prove helpful to a large and diverse international 
audience. Although there exist numerous good textbooks on epidemiol- 
ogy, public health and health promotion, much less has been published 
on practical programmes that have actually implemented the principles 
in a systematic and long-term manner, and evaluated the outcomes. We 
wish to share with the widest possible international audience the wealth 


of experience we have generated in the field of community-based pre- 


vention of modern chronic disease epidemics. Readers are reminded that 
North Karelia and Finland were forced into early action by the excep- 
tionally grave heath situation which prevailed before the project began. 

We are naturally most grateful to all the authors and other people 
who have contributed to this book. We wish to mention Mr. Richard 
Burton in particular for his careful editing of the English language, as 
well as Dr. Pekka Jousilahti and Ms. Ulla Uusitalo, MSc. (Nutr.) for their 
editorial assistance. We also would like to thank Ms Marketta Taimi and 
Terttu Malkamaki for their assistance in preparing the numerous figures 
and tables in this book. 

This is an ideal opportunity to express our gratitude to all the spon- 
sors of the North Karelia Project over the years, especially the Finnish 
authorities. It needs to be stressed that the succesful implementation of 
the project was only made possibly by the willing and active participa- 
tion of all sectors of the North Karelian community — including the cit- 
izens themselves. 

We wish to express our thanks to the numerous international col- 
laborators who have contributed so much to the scientific and public 
health work carried out in the project. We are particularly indebted to 
the World Health Organization for its contribution over the years. Fi- 
nally, we are grateful to Finland's National Public Health Institute (KTL) 
for publishing this book. 


Helsinki, 25 September, 1995 


Pekka Puska 
Jaakko Tuomilehto 
Aulikki Nissinen 
Erkki Vartiainen 
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VI SUMMARY 


FOREWORD 


Since the Second World War, cardiovascular diseases and some other 
noncommunicable diseases have been the leading public health prob- 
lems in Europe. Finland has been unusually hard hit, and Finnish experts 
and health authorities have naturally been concerned to reverse the sit- 
uation. 

The Regional Office for Europe of the World Health Organization 
has been closely involved with the North Karelia Project from its very 
beginning. My predecessor, Dr Leo A. Kaprio, a Finn himself, saw the 
potential of the project and actively supported its formulation and im- 
plementation. After the initial support from WHO, the North Karelia 
Project has actively participated in and, indeed, made major contribu- 
tions to many WHO programmes. 

The North Karelia Project participated in the 1970s in many WHO 
programmes in the field of cardiovascular disease epidemiology and pre- 
vention. But above all, the project was the driving force behind the Com- 
prehensive Cardiovascular Community Control Programme (CCCCP). 
The main principles of this programme were outlined at a WHO meet- 
ing in Koli, North Karelia in 1976 and its main achievements were pub- 
lished in a WHO Regional Office report in 1988, edited by Professor 
Pekka Puska. In the early 1980s, the main report of the original North 
Karelia Project was also published by the Regional Office. 

The North Karelia Project has continued to study major long-term 
effects of intervention, the most remarkable being the reduction in the 
cardiovascular disease epidemic. At the same time, however, the project 
has carefully responded to new challenges and needs. The scope of the 
project has been broadened to include other major noncommunicable 
diseases and the promotion of health in an integrated way. The North 
Karelia Project and its director, Professor Pekka Puska, have again been 
a driving force behind the most recent major Regional Office programme, 
CINDI (Countrywide Integrated Noncommunicable Diseases Interven- 


tion) in which 24 countries presently participate. 


The coordinating centre of the North Karelia Project is the Na- 
tional Public Health Institute of Finland (particularly its Department of 
Epidemiology and Health Promotion), which has for many years been a 
WHO Collaborating Centre for Community Programmes in Chronic 
Disease Prevention and Health Promotion. It also hosts the internation- 
al data centre of the large WHO study on monitoring trends in cardio- 
vascular diseases (MONICA). 

In this capacity, the National Public Health Institute and the North 
Karelia Project team have contributed in many ways to international 
health development by sharing the Finnish experience. In collaboration 
with WHO, the project organizes a twice-yearly international visitors’ 
programme that has so far been attended by hundreds of experts and 
fellows from Europe and other parts of the world. In 1991, the North 
Karelia Project received the global WHO Health Education Prize in 
recognition of its achievements. 

I hope and believe that this book will help publicize to a wider 
audience the pioneering experiences of the North Karelia Project, not 
only in North Karelia itself, but also throughout Finland. 

I would like to thank the Finnish National Public Health Institute 
for its collaboration and congratulate the project team on its achieve- 
ments. The North Karelia Project exemplifies in practice many of the 
principles advocated by WHO: careful research, sound health informa- 
tion systems, visionary and innovative interventions, intersectoral col- 


laboration and partnerships and, above all, community mobilization for 
health. 
Copenhagen, 15 September 1995 


JE. Aswall, M.D. 
WHO Regional Director for Europe 


FOREWORD 


Finland grew painfully aware during the 1960s of a massive burden of 
ischaemic heart disease. International mortality statistics corroborated 
by the Seven Countries Study showed that Finnish men suffered a higher 
mortality rate of ischaemic heart disease than anywhere else recorded. 
Moreover, the mortality was extremely high among young men. 

The North Karelia Project began its activities in 1972 as a res- 
ponse to this urgent problem. Out of the deep and widespread concern 
in the province emerged an understanding of the need for a huge and 
concerted commitment to reverse the alarming situation. It is interesting 
to note that other health reforms in Finland took place at the same time, 
reflecting the general concern throughout the nation. 

The North Karelia Project had many challenges to meet. At the 
time, much less was known about our ability to prevent atherosclerotic 
cardiovascular diseases in general, quite apart from the relatively novel 
concept of community-based prevention. But the project was fortunate 
at least in two ways. Firstly, a young team of dedicated and socially- 
oriented experts was analyses, whereas nowadays the division devoted 
to chronic diseases and general health performs an impressive and inter- 
nationally recognized level and range of activities. 

KTL is both pleased and proud that the North Karelia Project and 
the activities surrounding it have exerted a major impact on heart health 
in Finland and played a substantial role in the remarkable improvement 
in the nation’s overall public health. Also that the project has contribut- 


ed in may ways to international developments in the field of chronic 


disease epidemiology and prevention and health promotion. In this con- 
text we wish to acknowledge the vital role of the World Health Organ- 


ization and are pleased at our collaboration for this important report. 


Helsinki, 12 October, 1995 


Jussi Huttunen 
; Director General, National Public Health 
Institute (KTL), Finland 
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i _ PREHISTORY OF THE NORTH 
fe KARELIA PROJECT 


Martti J. Karvonen 


In Finland, “heart stroke" (apoplexia cordis) was already a commonly 
recorded cause of death back in the 19th century. It occurred in both 
sexes and was not exclusive to the elderly. Angina pectoris was the dreaded 
premonitor of heart stroke. 

Coronary heart disease as a diagnostic entity became firmly estab- 
lished in medical clinics during the 1930s. In 1947 a young demogra- 
pher, Vainé Kannisto, published his doctoral thesis on mortality in Fin- 
land, pointing out that mortality in eastern regions of the country had 
been higher than in the west since the 19th century, and that heart dis- 
ease deaths there were particularly common (Kannisto 1947). In fact, 
rates for eastern Finland headed the international league table of heart 
disease mortality. | was one of those who read the short review of Kan- 
nisto’s thesis in the Finnish medical journal "Duodecim". My curiosity 
was aroused. 

Back in 1945, as a junior demonstrator in the Institute of Physiolo- 
gy at Helsinki University, | had accepted the somewhat perilous chal- 
lenge of organising physiological studies in connection with the Na- 
tional Championships for Lumberjacks, which involved the men in fell- 
ing and cutting trees over four days — all with hand saw and axe. Work 
physiology and occupational health became the focus of my career from 
1950 on. In those days forestry was the dominant occupation in the 
eastern regions of Finland where cardiovascular mortality was highest. 
This was despite the fact that physical activity and sports were already 
reputed to enhance health and prolong life. That something was seri- 
ously amiss in current scientific understanding was becoming increas- 
ingly obvious to the young physiologist, by now at the Institute of Oc- 
cupational Health. 


On my first journey to the United States in the spring of 1954 | 
visited the Laboratory of Physiological Hygiene of the University of 
Minnesota in Minneapolis. | had a short discussion with its director, 
Ancel Keys, who had just returned from visiting Italy. In 1952 he had 
published his hypothesis on the chain of causation: dietary fat — high 
blood plasma cholesterol — atherosclerosis, and its clinical manifesta- 
tions in the cardiovascular system (Keys 1952). This encounter provid- 
ed the decisive stimulus to our joining forces in 1956 for the first East- 
West study of coronary risk factors. 

Two areas of Finland with contrasting mortality were selected: one 
in the east and the other in the southwest. Clinically healthy men and 
women were examined, and habitual family diets subjected to intensive 
study. The results appeared to support the cholesterol hypothesis: die- 
tary intakes of saturated fats, as well as serum cholesterol values, were 
high by international standards, and both were higher in the east than in 
the southwest (Keys et al. 1958, Roine et al. 1958). 

The experiences gained in these cross-sectional surveys were suffi- 
ciently encouraging to add a time dimension. Thus began the longitudi- 
nal study of two contrasting populations of men aged 40—59 years at 
entry — one in the east and the other in the southwest, as before. Both 
the five and 10-year follow-ups confirmed the marked east-west dispar- 
ity in coronary risk. This East-West project began in 1959 as a compo- 
nent of the unique “Seven Countries Study”, where the same cohorts of 
men have continued to be examined at regular intervals, allowing their 
coronary heart disease incidence and mortality to be monitored for 25 
years and beyond. 

In Finland the 30-year follow-up examination of these cohort sur- 
vivors took place in 1989, and their hospitalizations and mortality are 
still being recorded, at least up to 40 years. In the course of the East- 
West study several potential contributors to the risk were examined in 
addition to diet and serum cholesterol, viz. blood pressure, smoking habit, 
salt intake, trace elements in water, habitual physical activity, thyroid 
antibodies, childhood environment, war experiences, and recent life 
changes (Kromhout 1994). 

It is one thing to identify the cause(s) of a disease — quite another 
to prevent it. Planning for a medium-scale experiment in dietary preven- 


tion started in 1957, anda 12-year cross-over experiment involving die- 


tary fats was launched in two Finnish mental hospitals in 1960. These 
efforts quickly prompted the development of expertise for modifying 
typical Finnish diets with acceptable substitutes for milk and butter. 

By replacing dairy fats in milk by soybean oil, and butter by a soft 
margarine with a high content of polyunsaturated fatty acids, the trial 
resulted in a radical change in the P/S ratio (polyethenoid/saturated fat- 
ty acids) of the hospital diets: from 0.25 to 1.48 on average over the 
entire duration of the open-cohort experiment. Serum cholesterol levels 
responded with a sizable average decrease in men from 267 to 226 mg/dl 
(6.90 to 5.84 mmol/l), and in women from 275 to 249 mg/dl (7.11 to 
6.20 mmol/l) over the study period. Moreover, the incidence of coro- 
nary heart disease tended to diminish in both men and women (Turpein- 
en et al. 1960, Turpeinen et al. 1979, Miettinen et al. 1983). 

As research on risks and prevention gathered pace, the issues be- 
gan to be ‘taken to heart’ by a wider public. The Finnish Heart Associa- 
tion, founded in 1955, was the first to emulate its American counterpart, 
established way back in 1924. Right from the outset the Finnish Heart 
Association attracted support from health authorities and various social 
and political leaders, enabling it to smooth the path for research and the 
application of study findings. It also rapidly developed a field organiza- 
tion, whose regional branch members in North Karelia were always ea- 
ger for fresh information from the East-West study. The investigators 
reported the findings from eastern Finland at the annual Heart Associa- 
tion meetings, which were also attended by regional leaders. 

In response to the summary and conclusions from the 10-year fol- 
low-up in 1970, the Regional Governor of North Karelia, Esa Timonen, 
invited all North Karelian members of the Finnish parliament and sever- 
al representatives of official and voluntary organizations to form a pres- 
sure group. A petition for state aid to reduce the cardiovascular problem 
in North Karelia was signed on January 12th 1971. The governor head- 
ed the delegation which took the petition to Helsinki, where it was pre- 
sented to the Finnish Government, the National Board of Health, the 
Medical Research Council of the Finnish Academy, and the Finnish Heart 
Association. Publicity was generated and action promised. 

The Finnish Heart Association was the first to act, by convening a 
special working group for the task. This group conceived a basic plan 


for the North Karelia Project, and the association appointed two full- 


time physicians to work out the details. The working group concluded 
that leadership of such a project was not a task appropriate for senior 
medical professionals likely to be preoccupied with other work, but was 
rather a make-or-break challenge for a younger candidate. In 1972 Dr 
Pekka Puska was appointed as Principal Investigator. Dr Puska thoroughly 
immersed himself in the North Karelia Project from the outset, has per- 
sisted with it throughout, and deserves much of the credit for its re- 
sounding success. 

Two institutions also deserve a mention. The Finnish “home’ of the 
East-West Study was the Helsinki Institute of Occupational Health, 
founded in 1951, a facility which offered novel approaches and a broad 
spectrum of research and services. The institute soon established close 
contacts with the World Health Organization (WHO). Cardiovascular 
diseases entered the programmes of WHO in the early sixties, first via 
the Regional Office for Europe in Copenhagen, and later at WHO Head- 
quarters in Geneva. There was mutual interest in preventive cardiology, 
and close professional and personal ties developed between the WHO 
staff members responsible: initially Mikhail Akhmetely, then Zbynek 
Pisa in Copenhagen and Zdenek Fejfar in Geneva. 

For WHO, the concept of the North Karelia Project was a logical 
step towards the realization of shared ideas, and a welcome opportunity 
for the practical testing of prevention in the community. To assist final- 
ization of the detailed plan at the planning seminar held in Joensuu on 
September 7—9th 1971, WHO contributed four international experts: 
Z. Fejfar, WHO, Geneva; J.N. Morris, London; Z. Pisa, WHO, Copen- 
hagen; H. Blackburn, Minneapolis. 

The old East-West Study continued its observational research in 
Ilomantsi as before, while the new North Karelia Project was to become 
a broad-spectrum community intervention covering the entire North 
Karelia Province. For the Ilomantsi cohort of men the contrasting south- 
west was the comparison area, while the North Karelia Project selected 
the neighbouring province of Kuopio as its primary initial reference area. 

In summary, the North Karelia Project was a logical, yet coura- 
geous stride forward based on the results and inferences of the East- 
West Study (Karvonen et al. 1970, Keys et al. 1980). 
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y) MAIN OUTLINE OF THE 
e NORTH KARELIA PROJECT 


Pekka Puska 


1. INITIATION AND PLANNING 


The background of the North Karelia Project is described by Professor 
Karvonen in the previous chapter. In the late 1960s the emerging West- 
ern epidemic of cardiovascular diseases, and their exceptional prevalence 
in Finland, began to alert widespread public concern. This was fuelled 
by media reports and research findings drawing particular attention to 
Finland's eastern region. In addition, the studies of Karvonen, Keys and 
others had begun to focus on the possible role of certain “risk factors”. 

After the petition of January 1971, described earlier, the Finnish 
Heart Association set up a planning group including several Finnish ex- 
perts, and contacts were established with WHO. At the large planning 
seminar in September 1971, the main principles of the North Karelia 
Project were formulated and further steps recommended. 

The initial organization of the North Karelia Project was composed 
of a board of directors (chaired by the Governor, Esa Timonen), a steer- 
ing committee (chaired by the County Medical Officer, Vainé Soinin- 
en), a principal investigator (Pekka Puska), and a co-ordinating centre 
(initially at the University of Turku, but shortly relocated to the Univer- 
sity of Kuopio). The project organization members further elaborated 
and refined the plans. 

It was quite obvious even during this planning phase that any ma- 
jor control of cardiovascular diseases in North Karelia would be largely 
dependent on the potentials for primary prevention. Findings from the 
Seven Countries Study, the Framingham Study and others had already 
suggested the important causal role of certain risk factors. While several 
trials were being planned to “prove the causality”, it was also being pointed 


out that the risk factors were very closely linked with community life- 


styles. This was certainly the case in North Karelia, where the perva- 
siveness of the main risk factors was clearly related to the generally un- 
healthy diet and smoking habits etc. 

These considerations, combined with the historical background, 
euided the formulation of a community-based intervention strategy. The 
central task became to shift the risk factor profile of the entire North 
Karelian population through a community-based intervention: “A mass 
epidemic calls for mass action and the changing of lifestyles can only 
succeed through community action". 

In the process of outlining these intervention principles, the team 
was aware of the importance of carefully evaluating the results and expe- 
riences. It was felt that only the most thorough scientific evaluation would 
allow the project to contribute to our knowledge of how to modify risk 
factors in a population and whether this can really lead to reduced dis- 
ease rates. The “evaluation study design”, described later, was the out- 
come of these deliberations. 

Thus was launched the world's first major community-based pre- 
ventive study in the field of CVD. 

It was stressed that sound evaluation of the findings and experienc- 
es in North Karelia would allow this approach to benefit the whole coun- 
try, and perhaps others, too. So the North Karelia Project was seen both 
as a pilot” and a “demonstration” project for Finland as a whole. 

The original North Karelia Project was planned for a five year pe- 
riod. In January 1972 a large baseline survey was launched in North Kare- 
lia and its matched reference area (the neighbouring province of Kuo- 
pio); large representative population samples were involved, as well as 
carefully standardized methods. 

The baseline survey was completed in April 1972, by which time 
the more detailed plans for the intervention were ready. The various 
features and elements of the planning (e.g. community diagnosis) are 
described later. On World Health Day, April 7th, the intervention was 
announced, and several monitoring systems (disease registers) were ac- 
tivated soon afterwards. 

The planning of the project, its initial progress during the first five 
years, as well as numerous relevant background features, are described 
in the WHO monograph “The North Karelia Project in 1972—77" (Pus- 
ka et al. 1981). 


2. NORTH KARELIA 


Finland is a republic in northern Europe whose population of about 5 
million is relatively homogenous by international standards. Finland has 
evolved into a modern welfare state since emerging from the devastat- 
ing experiences of World War II. 

North Karelia is one of the country’s 11 provinces (counties), run- 
ning along part of the eastern border with Russia (the Soviet Union until 
1992). It is approximately 20.000 km in size and characterized by large 
tracts of forest, hilly terrain and numerous lakes. 

North Karelia’s population has remained stable at around 180.000 
for the past 20 years. People live in the countryside, in smaller towns, or 
in Joensuu the provincial capital. The main sources of livelihood used to 
be agriculture and forestry, but their importance has declined sharply 
since the 1960s and it is now industry and the service sector which pre- 
dominate. 

All provinces in Finland are divided into local authority districts, of 
which North Karelia has 19. These municipalities provide and operate 
schools and health and other welfare services according to central statu- 
tory requirements, mainly using revenues from municipal and state 
taxes. 

Since 1972 the bulk of primary health care in North Karelia (as in 
Finland as a whole) has been dispensed at the fairly comprehensive mu- 
nicipal health centres spread around the province. These employ gener- 
al practitioners, public health nurses, dentists etc. and have small wards 
attached. Most specialized medical care is provided at the central hospi- 
tal in Joensuu. 

Judged by numerous criteria, North Karelia has had the lowest so- 
cioeconomic status of any Finnish province for the past 20 years. How- 
ever, as in the rest of the country, there was substantial expansion in the 
economy and welfare services during the 70s and 80s. These develop- 
ments have been reasonably homogenous across Finland, largely thanks 


to relatively centralized policies. 


3. OBJECTIVES OF THE PROJECT 


The objectives of the North Karelia Project were derived from the back- 
ground described. The general aim was to perform a community-based 
health intervention for the benefit of the citizens of North Karelia, and 
to generate new knowledge and experiences for utilization throughout 
Finland and elsewhere. 

A hierarchy of objectives was developed, as described in greater 
detail later. Towards the end of the first ten years (1972-82), these ob- 
jectives were expanded to satisfy local needs and complement interna- 


tional developments (particularly within WHO). 


MAIN OBJECTIVES 
1) Initially (1972-82): to reduce CVD mortality in the local population 
2) Later (1982 onwards): to reduce major chronic (non-communicable 


disease) mortality and promote health in the local population. 


INTERMEDIATE OBJECTIVES 
To reduce the levels in the local population of the main risk factors and 
to promote secondary prevention. 

Main target risk factors: smoking, elevated serum (LDL) cholester- 
ol and elevated blood pressure. Major emphases on general lifestyle 


changes (especially smoking and dietary habits). 


NATIONAL OBJECTIVE 
1) Initially (1972-77): as a pilot project for the whole of Finland 
2) Later (1977 onwards): as a national demonstration project and mod- 


el programme 


In the CVD category, most of the emphasis was placed on coro- 
nary heart disease (CHD), but cerebrovascular stroke was also an impor- 
tant specific target. When other chronic diseases were later included, 
cancers (especially those possibly influenced by smoking and diet) were 
a particular concern. 

Most of the emphasis was on the working age population — espe- 
cially the men. This was because of the remarkable excess of CVD mor- 


tality among middle-aged men. It was also thought that relatively rapid 


results in the community could be achieved in this population sector 
and that these people have the greatest influence in community change. 
Since then, more systematic emphasis has been devoted to children and 
youth, and also to older folk. 

The intervention methods and actual programme were developed 
from these objectives and background features by the application of var- 


ious theoretical frameworks and practical considerations, as explained 
later. 


4. PROJECT EVOLUTION OVER 20 YEARS 


The following summarizes some of the main developments during the 
North Karelia Project: 


L971: — petition 
— initial planning and project organization 

1972: — baseline survey in North Karelia and reference area 
(Kuopio) 


— finalizing of intervention and monitoring plans 
— launch of the intervention 
1972—77: | —comprehensive community-based CVD prevention in 
North Karelia (initial media campaigns, involvement of 
various Community organizations and health services, 
mobilizing lay leaders and the public etc.) 
1977: — 5-year population survey in North Karelia and Kuopio 
1977-82: | —continuation of the project in North Karelia: integration 
of activities within the community structures, introduction 
of novel elements (especially youth interventions) 
— start of national activities and involvements 


(TV programmes, health policy etc.) 


1982: — 10-year population survey in North Karelia and Kuopio 
and a similar survey in southwest Finland 
(with WHO/MONICA) 

1982-87: | —continuation of the demonstration area activities in North 


Karelia and of national activities in the framework of WHO/ 


CINDI and INTERHEALTH programmes (integrated 


prevention of major chronic diseases and promotion 
of health) 

1987: — 15-year population surveys in North Karelia, Kuopio and 

southwest Finland 

1987-92: | —continued activity in North Karelia and nationally, but 
with major emphasis on reinforcing CHD prevention 
through cholesterol lowering dietary changes (intensified 
collaboration with food manufacturers) 

1992: — 20-year population surveys in North Karelia, Kuopio, 
southwest Finland and metropolitan Helsinki (thus 
follow-up of the North Karelia Project progressively evolved 
into a national risk factor monitoring system) 

1992-97: | —continued activity in North Karelia and nationwide 


to ensure and demonstrate further successes. 


Over this period the project organization was modified to reflect 
actual developments. The work of the board of directors and steering 
committee was completed, and the project further integrated with ap- 
propriate organizations, resulting in more operational flexibility for the 
core project team. 

Coinciding with the reorganization of the National Public Health 
Institute (KTL) in 1980, the co-ordinating centre of the North Karelia 
Project moved in 1980 from the University of Kuopio to KTL headquar- 
ters in Helsinki (at the Department of Epidemiology and Health Promo- 
tion). This ensured much greater stability in terms of basic resources, as 
well as providing an appropriate site for long term monitoring and eval- 
uation, and (under the Ministry of Social Affairs and Health) a useful 
location from which to disseminate experiences throughout the coun- 
try. 

At the same time the project office in Joensuu was expanded. It 
remained affiliated with the provincial health department, but assumed 
a far more active role in various media-related activities, and in “social 
marketing”, community partnerships, etc. 


The core project administration is depicted in Figure 1. 


Key individuals involved during the 20 years of the North Karelia 


Project are as follows: 


Ministry of 

Social Affairs 

and Health 
National Public Health 
Institute - KTL 
Dept. of Epidemiology 
and Health Promotion 


NK project director 


NK project coordinating University of Kuopio 
centre 


Other collaborating agencies 


NK Project Research Foundation 


NK project es 
intervention group y NK Project Support 


Association 
NK Provincial ? 4 


Health Department North Karelia Project NK Project Council 
Field Office — other working groups 


- Executive manager 


NORTH KARELIAN COMMUNITY 


Figure 1. Simplified scheme of North Karelia Project administration 


— Principal Investigator: Pekka Puska 1972-— 
— Project Director Pekka Puska 1978— 
— Co-principal Investigators Jaakko Tuomilehto 1972- 


Aulikki Nissinen 19472 
Jukka T. Salonen 1977-82 
Erkki Vartiainen 1987— 


— Project Co-ordinator: Heikki J. Korhonen 1982— 
— Executive Manager of the Field 

Office: Vesa Korpelainen 1986— 
— Governor of North Karelia: Esa Timonen 1972-92 
— Director General of the National 

Public Health Institute: Jussi Huttunen 1978— 
— Director of North Karelia 

Provincial Health Department: Ismo Helenius 1972— 


— County Medical Officer of 
North Karelia: 


— Chief, Department of Internal 


Medicine, North Karelia 
Central Hospital 
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GENERAL PRINCIPLES AND 
e INTERVENTION STRATEGIES 


Pekka Puska 


1. BACKGROUND 


Cardiovascular and other non-communicable diseases (NCDs) form the 
major health burden in the industrialized countries and are a rapidly 
growing problem elsewhere. But at the same time they represent the 
area where the greatest health gains can be achieved. In most of the 
developed world three out of four deaths are due to cardiovascular dis- 
ease, cancer, and accidents and other violent causes. As far as morbidity 
is concerned, disorders such as diabetes, hypertension, chronic respira- 
tory disease, osteoporosis and some musculo-skeletal disorders are also 
major problems. 

Extensive medical research over the past few decades has probed 
the causes and mechanisms of these non-communicable diseases. There 
have been large epidemiological studies within and between populations, 
basic biochemical and animal studies, intervention trials, and large-scale 
community-based preventive studies. Findings from this research have in- 
disputably revealed that these NCDs, or events leading to them, have 
their roots in unhealthy lifestyles or adverse physical and social environ- 
ments. The major lifestyle factors implicated are unhealthy nutrition, smok- 
ing, physical inactivity, excess use of alcohol, and psychosocial stress. 

Although there is still much to learn, we have already accumulated 
a wealth of knowledge for effective preventive action. Actually, so much 
is now known that the main question in chronic disease prevention is no 
longer “what should be done?", but “how should it be done?". So the key 
issue is how best to apply our existing knowledge to effective preven- 
tion in real life. 

Carefully planned community programmes like the North Karelia 


Project represent important efforts towards solving this problem. The 


gaping contrast between existing medical knowledge and the situation 
in everyday society stems from a host of formidable obstacles to healthy 
change — cultural, political, economic, psychological, and so on. The 
aim of community programmes is to build a bridge for people and com- 
munities to overcome these obstacles, or at least to minimize them. 

There is another powerful argument in favour of community-based 
preventive programmes: the source of the mass epidemics of NCDs is 
unhealthy lifestyles, which often first emerge during periods of economic 
transition. Large portions of society are under at least some risk, so ma- 
jor reductions in disease rates call for widespread changes in the related 
lifestyles. Moreover, since these are embedded in the community in com- 
plex ways, major lifestyle changes are only possible if their determinants 
in the community are somehow modified. 

Identification of the main risk factors in the early 70s prompted 
moves towards preventive studies and other efforts, including major com- 
munity-based preventive programmes. The North Karelia Project was 
launched in 1972, becoming the first ever major community-based project 
for CVD prevention. It was soon followed by several similar projects. 
Activities in Europe were coordinated by WHO/EURO under the Com- 
prehensive Cardiovascular Community Control Programmes (“CCCCP’). 
The experience was evaluated and published (Puska 1988). 

In the early 1980s discussion and planning began to focus more on 
integrated community programmes for chronic disease prevention. This 
derived from the observation that the principal risk factors/unhealthy 
lifestyles usually appeared to be related to several chronic diseases (“com- 
mon risk factors”). In addition, efforts in the community to prevent dif- 
ferent types of disorder needed to be integrated. In the European WHO 
Region this led to initiation of the Countrywide Integrated Noncommu- 
nicable Disease Intervention (CINDI) Programme of WHO/EURO. To 
date, more than 20 countries are involved, and several other programmes 


are associated with CINDI. 


2. GENERAL PRINCIPLES 


A central aim of carefully evaluated community programmes like the 


North Karelia Project is to forge broad links between basic medical re- 


search and the large-scale application of public health programmes. They 
are thus well-planned, theory-based attempts to overcome the many 
obstacles to healthy changes and to bridge the gap between medical 
knowledge and real life situations. A well-monitored programme can 
thus diminish our uncertainty about the effectiveness of such an approach, 
inform us about the usefulness of different methods, teach us effective 
use of the existing resources (services and other community facilities), 
and reveal any unexpected outcomes. A carefully evaluated community 
programme serves thereby not only its target area, but also as a study or 
“demonstration” for wider applications. 

Interventions for a community-based intervention study or major 
demonstration programme need to be well-conceived, and planned and 
implemented in a systematic manner. The content is determined by the 
intelligent application and adaptation of existing medical, epidemiolog- 
ical, behavioural and social knowledge to local community settings and 
situations. Careful monitoring is essential for assessing the usefulness of 
the intervention for national or other applications. 

It needs to be emphasized that even when the framework of an 
intervention is well-defined and structured on objectives, theoretical 
frameworks, local community diagnosis and practical considerations, the 
actual implementation must be flexible enough to respond to changing 
community situations and to take advantage of any fresh opportunities 
that arise. Such flexibility has been a strong feature of the North Karelia 
Project. 

The objectives of the project evolved from the public health needs 
of the community and the intervention strategies were designed using 
relevant theoretical considerations. Moreover, the project leaders and 
staff genuinely immersed themselves in the community and among the 
people, where they developed and adjusted programme activities ac- 
cording to the available local options and circumstances. 

A key feature of any community health programme is that it simul- 
taneously applies medical and epidemiological knowledge to identify 
health problems and target risk factors for selecting intervention objec- 
tives, as well as behavioural and social knowledge for designing the actual 
programme content and activities. This requires interdisciplinary activ- 
ity throughout the planning and implementation phases, and during the 


evaluative research. 


As previously stated, the general objective of an integrated com- 
munity-based chronic disease programme is to reduce the rates of major 
chronic diseases in the community. The intermediate objectives are to 
reduce the population levels of the main established risk factors. Im- 
provements in early detection, treatment and rehabilitation can also be 
included in the intermediate objectives. What is needed is thus a strate- 
gy that integrates several innovative intervention approaches into a prac- 
tical programme, which is then itself integrated into the service struc- 
ture and other local social organizations. The programme must be found- 
ed on intersectoral activity, community organization and grassroots par- 
ticipation. 

Figure 3/1 describes the hierarchy of objectives in a community 
programme such as the North Karelia Project. The general aim or goal is 
improved health and well-being of the population. The main objectives 
concern the reduction of specified NCDs. The choice is dependent on 


local mortality/incidence/prevalence rates and on public concerns. 
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Figure 3/1. Hierarchy of Objectives in a community health programme 


After the main objectives have been selected, the intermediate ob- 
jectives are defined. These are derived from the medical/epidemiologi- 
cal/knowledge in the literature relating to the well-established risk fac- 
tors for the diseases in question, and from the local prevalence rates of 
those factors. Clear definitions of the main and intermediate objectives 
are needed in order to decide on the respective indicators and data sources 
for monitoring and evaluation. 

After the intermediate objectives have been settled the immediate 
objectives or practical programme contents are decided upon. Because 
the overall task largely concerns the influencing of health behaviours 
and related lifestyles, behavioural and social theories are required. A sound 
understanding of the community (“community diagnosis") is also essen- 
tial, so all practical potentials and opportunities to this end should be 
pursued. 


3. EPIDEMIOLOGICAL/MEDICAL FRAMEWORK 


The main health goal of controlling CVDs, or chronic diseases in gener- 
al, implies the application of all appropriate action to reducing the bur- 
den of disease, including primary prevention, treatment, rehabilitation 
and other secondary prevention, and related research. However, major 
success in controlling a chronic disease can only be based on primary 
prevention, since intervention during the clinical stages of the disease 
has merely a limited impact. The greatest potential for controlling most 
NCDs lies in primary prevention; in other words, a “mass epidemic’ 
should be tackled by “mass prevention’. 

In primary prevention the choice of the main risk factors to be 
intervened in is derived from the international literature. Smoking, die- 
tary factors and physical activity occupy the main focus. This informa- 
tion then has to be matched with data on the prevalence of these factors 
in the target population. 

In the case of the North Karelia Project this aspect was relatively 
easy. Back in the early 70s several studies, along with their international 
conclusions, had identified three main CVD risk factors: elevated serum 
cholesterol, elevated blood pressure, and smoking. The roles of other 


possible factors (physical inactivity, obesity, psychosocial stress, alcohol 


consumption, micronutrients etc.) were more ambiguous. This was in 
line with the available information even before the project's baseline 
survey: serum cholesterol and blood pressure levels, as well as smoking 
rates, were all very high in the North Karelian male population, while 
many of the more speculative risk factors (e.g. physical inactivity, obes- 
ity) were not particularly prevalent. 

Once risk factors have been agreed upon, a programme's interven- 
tion strategy can be chosen. The “high risk” (or “clinical” or “focused") 
approach attempts to identify those people with high risk factor levels 
and to intervene in them. By contrast, the “community” (or "population" 
or “public health") approach attempts to modify the general risk factor 
profile of the entire population. 

Although an individual's CHD risk, for example, increases with ris- 
ing risk factor levels (a fact obviously relevant in clinical practice), it is 
essential to understand that individuals with clinically high risk factor 
levels are responsible for only a small proportion of the disease cases 
that occur in the community. In fact most cases arise among people with 
only moderate risk factor elevations (although they usually have several 
at once), who far outnumber the much smaller numbers of high risk 
individuals. This phenomenon repeatedly emerged from the data of the 
project (Kottke et al. 1985). 

So from the epidemiological standpoint, major reductions in NCD 
rates in the community can be achieved only by broad reduction in the 
levels of the multiple and generally “common” risk factors. This demands 
community-wide efforts in promoting lifestyles that are likely to impact 
the common risk factor levels in the population and thereby reduce the 
NCD rates. Such lifestyle changes are usually likely to be beneficial for 
a wide range of non-communicable diseases, as well as to be safe, and to 
promote health in general. 

Accordingly, the North Karelia Project involved a population-based 
strategy from the very outset: i.e. employing general community activi- 
ties to influence the risk factor profile of the whole population. The 
theme was to change North Karelia, not merely a restricted number of 
high risk individuals. In more technical terms, the task was to shift the 
entire risk factor distribution to the left rather than influencing the “high 
risk" end of the distribution. 


4. THE BEHAVIOURAL/SOCIAL FRAMEWORK 


Once a programme to promote healthy lifestyle and risk factor changes 
in the community has been defined, the task enters the realm of the 
behavioural and social sciences. Medical practice has long been based 
on the assumption that after identifying the behavioural agents leading 
to disease, merely informing the subjects concerned is enough to rectify 
the situation. Numerous studies and everyday practice show that this is 
seldom the case. Behaviours are embedded in the social and physical 
environment in complex ways. 

Health related lifestyles are largely determined by social forces and 
other environmental factors. Efforts towards major progress in influenc- 
ing disease rates in the community have to contend with the environ- 
mental forces and structures. The natural and most effective way of chang- 
ing a population's risk factor levels is to operate through the community: 
the entire community rather than its individual members should form 
the target. 

Although the task of influencing people's behaviours and lifestyles 
lies in the domain of the social and behavioural sciences, a persistent 
and major problem has been the lack of a unifying theory to serve as a 
guide. Action-oriented people often feel frustrated by the inability of 
behavioural and social scientists to tell them what they should do. De- 
spite this, there are sound principles in behavioural and social science to 
guide our way in planning, implementing and evaluating community- 
based health programmes. Reference can be made to the old wisdom: 
“there is nothing so practical as good theory.” 

The following briefly describes four theoretical, somewhat over- 
lapping frameworks for behavioural change often used and referred to in 
the North Karelia Project. Finally, a model used in the North Karelia 
Project is presented that unifies these approaches in a community-based 


preventive health programme. 


BEHAVIOUR CHANGE APPROACH 


This social psychological approach deals with the determinants of an 


individual's behavioural changes, and is based on Bandura's work on the 


process of learning (Bandura 1977). New behaviours tend to originate, 
at least on trial bases, from change exposure to powerful models; exter- 
nal and self-enforcement, plus cognitive control are the consequent de- 
terminants of continued new behaviours. This approach includes ele- 
ments of the classical field theory of Lewin (1951) and the behavioural 
intention model of Fishbein (1975). 

In another report a framework compatible with this approach has 
been described in greater detail, using examples from the various activi- 
ties in North Karelia (McAlister et al. 1982). This model emphasizes 
that programme planning and evaluation should include the following 


key steps to help individuals modify their behaviour: 


1. Improved preventive services to help people identify their risk fac- 
tors and to provide appropriate attention and services. 

2. Information to educate people about the relationship between their 
behaviours and health. 

3. Persuasion to motivate people and promote their intentions to adopt 
healthy action(s). 

4. Training to enhance skills of self-management, environmental con- 
trol and necessary action. 

5. Social support to help people maintain the initial action. 

6. Environmental change to create the opportunities for healthy actions 
and improve unfavourable conditions. 

7. Community organization to mobilize the community for broad-rang- 
ing changes (through enhanced social support and environment mod- 
ification) to support the adoption of the new lifestyles in the commu- 


nity. 


Step 3, persuasion, is one of the key steps in the model. In the 
North Karelia Project the credibility of message sources was empha- 
sized (WHO, government, academic expert opinion, health motives etc), 
as well as various “affective” aspects (references to the petition, “local 
pride’, international interest, etc), and message contents that anticipat- 
ed counter-arguments and resonated with aspects of the local culture. 
Persuasion often aims to inspire “community action for change”, in which 
individuals are encouraged to participate not necessarily for their own 


sake, but for the common good in their own familiar community context 


(thus emphasizing incentives beyond those related to their personal long- 
term disease risk). 

As in the Stanford “Three Community Study” (Farquhar et al. 1977), 
there was great stress placed on efforts to teach practical skills for change, 
such as smoking cessation techniques and ways of buying and cooking 
healthier foods. For the latter, close co-operation with the local house- 
wives association has proven invaluable. Activities have been co-ordi- 
nated to provide social support, expand options and availability (e.g. 
production and marketing of healthier foods), and ultimately to organ- 


ize the community to function in a heathier mode. 


THE COMMUNICATION-BEHAVIOUR CHANGE APPROACH 


The task of introducing new behaviours into the community is basically 
achieved by communicating: through popular media channels and via 
interpersonal approaches. A project disseminates its messages to the 
population through the mass media, in addition to maintaining direct 
communication with various community leaders. Well-documented the- 
oretical backgrounds for this approach are provided by Bandura's social 
learning theory (1977), the classical communication-persuasion model 
of McGuire (1969), its modification by Flay et al (1980), and the belief- 
attitude-intention model of Ajzen & Fishbein (1980). 

The North Karelia Project developed a model (Figure 3/2), largely 
in connection with its nationwide I'V health education programmes (Pus- 
ka et al. 1981, 1987), that specifies the various steps of behavioural 
change: from exposure and attention, through comprehension and per- 
suasion, to action and the maintenance of new behaviours. The model 
further takes into account factors that affect the communicated mes- 
sage, as well as community-related factors that influence the various steps 
of behavioural change. 

The likelihood of positive outcomes is enhanced by careful atten- 
tion to the factors specified in the model during the planning of the 
message, and by monitoring or even actively intervening in these factors 
in the community as necessary (e.g. by encouraging social interaction). 

The task of influencing behaviour through mass communication is 


made extremely difficult by the complexity of the processes involved. 
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Figure 3/2. Model of communication bebaviour change process in community intervention setting, as 
used in the planning and evaluation of the North Karelia Projects TV programmes 


Generally speaking, when people are exposed to numerous and often 
conflicting messages, as is usually the case, they tend to maintain their 
established habits. But with well-designed media interventions in ap- 
propriate social contexts, significant effects can be achieved. It has been a 
common experience in the North Karelia Project that such effects may be 
limited in relative terms, but because of the large audience can be large 


overall and thus able to generate a very favourable cost-effect ratio. 


INNOVATION-DIFFUSION APPROACH 


New lifestyles are innovations that diffuse through the natural networks 


in acommunity by communication, and gradually lead to social change. 


The innovation-diffusion theory argues that while the mass media are 
more effective in spreading knowledge about innovations and are useful 
for “agenda-setting” purposes, interpersonal channels are more effective 
in actually changing attitudes and behaviours. The innovation process 
occurs in four stages (note the similarity to the previous approach):(a) 
knowledge, (b) persuasion, (c) decision, and (d) confirmation. 

The innovation-diffusion theory classifies people on the basis of 
their innovativeness: as innovators, early adopters, early majority, late 
majority, or laggards. The social structure has several norms (system ef- 
fects) which exert a strong influence on rates of diffusion. Early adop- 
tion and a faster diffusion rate are more likely to occur with modern 
rather than traditional community norms. Early adopters usually have 
the greatest social influence in the community and are thus in key posi- 
tions to influence wider adoption of the innovation. 

An agent of change can be a professional attempting to influence 
this innovation-decision process. The three main types of innovation 
decision are: (a) optional decisions (made individually), (b) collective 
decisions (by consensus), and (c) authority decisions (by a superordi- 
nate power). 

These central principles of innovation-diffusion theory were large- 
ly developed by Rogers (1983), and complement the classical idea of a 
two-step flow of new ideas and attitudes through opinion leaders (Katz 
and Lazarsfeld 1955). The simplified model holds that new ideas, often 
originating in the mass media, are mediated and modified by certain 
opinion leaders, and that most people are then mainly influenced by 
interpersonal contacts with these opinion leaders. Some opinion leaders 
can be identified by their particular expertise or position, while others 
cannot be distinguished by such formal criteria. Opinion leaders may 
either favour or resist a particular innovation-diffusion process. 

The principles of innovation-diffusion are of great relevance to many 
community health programmes. A preventive project, as change agent, 
attempts to spread certain health innovations through the social net- 
work to members of the community by communication. The speed of 
diffusion is a vital aspect. Diffusion can be facilitated by the skilful appli- 
cation of the theoretical principles of the communication process. The 
degree of community resistance (system effect) is also obviously impor- 


tant. 


Systematic use of the opinion leader theory in the North Karelia 
Project is described later. In fact, the innovation diffusion theory pro- 
vided a central framework for the project team. Cigarette smoking and 
high use of dairy fat were deeply embedded in the cultural lifestyle of 
the area when the project began. So here, the role of the project as a 
change agent was to promote the diffusion of the lifestyle innovations of 
quitting smoking and adopting low fat diets, with the purpose of help- 
ing prevent heart disease in individual citizens and the community over- 
all. The theoretical rules of innovation diffusion were applied during the 


intervention to facilitate the process. 


COMMUNITY ORGANIZATION/SOCIAL POLICY 


Broad-ranging and permanent changes in the community can ultimately 
only be achieved through the existing community structures. Every com- 
munity has a complex network of social organizations, both official and 
unofficial, that exercise great influence over the behaviour and lifestyles 
of its citizens. 

The community organization approach emphasizes efforts to in- 
fluence individuals through the modification of organizations. The con- 
cept involves community self-development (the community initially 
detects a problem, then organizes itself to cope with it) as well as the 
outside influences needed to promote the reorganization. 

Community organization strategies are important for effective com- 
munity-based prevention and health promotion programmes (Bracht 
1990). In the case of the North Karelia Project community organization 
occupied a key position, since the community petition provided a fa- 
vourable climate for community reorganization. However, the project 
team provided the external impetus and resources for change in the com- 
munity, and thus the principles of persuasion and the role of the change 
agent have been of central importance. 

The impact of efforts depends largely on the degree to which ex- 
isting community organizations regard the proposed actions as suiting 
their particular needs. Incentives for the proposed collaboration are there- 
fore important in community self-development. 


It is vital throughout a programme (but particularly at the start) 


that the project team cultivates close contacts with representatives of a 
great many community organizations. In the North Karelia Project, the 
team has had close and often personal contacts with professionals in the 
mass media (newspapers, radio), in health and other services (adminis- 
trators, doctors, nurses, teachers, social workers, schools, teachers etc), 
with business leaders (in dairies, sausage factories, bakeries, groceries, 
etc), with key members of voluntary organizations (heart association, 
housewives’ organization, labour unions, sports associations etc), and 
with local political decision- makers (provincial and municipal leaders). 

Such contacts allow practical and appropriate forms of collabora- 
tion to be developed within the context of each organization's particular 
needs. The obvious aim is for the changes thereby initiated to ultimately 
influence the general lifestyle in the community. Successful community 
organization paves the way for social policies favouring healthy change 
(Milio 1981), a phenomenon repeatedly seen in North Karelia and 
throughout Finland. The project became associated with healthy public 
policy in many ways, by contributing to anti-smoking legislation, for 


instance. 


UNIFIED MODEL 


The approaches described above are unified in Figure 3 to depict the. 
behavioural/social model of community intervention found to be most 
relevant for the North Karelia Project. The external input from the project 
affects the community via mass media communication to the population 
at large (where its effect is amplified through interpersonal communica- 
tion), though even more so through the formal and informal opinion 
leaders associated with various community organizations. 

This two-pronged emphasis aims to spread and expand knowledge, 
to persuade, to teach practical skills, and to provide the necessary social 
and environmental support for the performance and maintenance of these 
health skills in the population. The acquisition and maintenance of new 
behaviours ultimately results in a more favourable risk factor profile, re- 


duced disease rates, and improved health of the population. 
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Figure 3.3. Unified model of community intervention, as used in the North Karelia Project. 


5S. ELEMENTS OF THE PROJECT 


The practical framework of a community programme like the North 
Karelia Project has three components: (1) planning, (2) intervention or 
programme implementation, and (3) evaluation. Although they ideally 
occur sequentially, as in the original phase of the project, these elements 
are often accomplished simultaneously, as was so in the continuation 


phase. 


1. PLANNING 


The prime elements in the project planning are (1) definition of objec- 


tives, (2) community analysis, and (3) establishment of the project or- 
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Figure 3.4. The major elements in the community-based project. 


ganization and other preparatory steps. The following briefly discusses 


some major aspects of these elements, with reference to North Karelia. 
(1) Definition of objectives 


The main objectives of a programme are usually set by the actual and/or 
perceived health needs of the community. They usually concern the most 
common and serious NCDs. The intermediate objectives are decided on 
the basis of the current medical/epidemiological knowledge on how to 
influence the health problem(s) at issue, and on the local prevalence 
rates of the risk factors. 

Finally, the practical objectives and actual intervention measures 
emerge from careful analysis of the community and from knowledge of 
the strategic determinants of the intermediate objectives. The outcome 
of the analysis is naturally influenced by the choice of theoretical be- 


havioural/social frameworks, as discussed previously. 
(2) Community analysis 


As far as possible, the community analysis (“community diagnosis”) should 


give a comprehensive understanding of the situation at the start of the 


programme (Haglund 1983). It needs to provide the basis for selecting 
priorities, and particularly for deciding appropriate and effective meth- 
ods for the intervention. Existing data from previous studies, statistics, 
and expert opinions should be assembled and reviewed. Later on, the 
baseline survey findings can be used to complement the picture. [nter- 
viewing key local people is vitally important. Special focus groups with 
representatives in the community can provide invaluable insights into 
local lifestyles and how they might be influenced. 

The community analysis needs to incorporate epidemiological in- 
formation from the area, i.e. the mortality and morbidity rates of various 
health problems in the total population and specific subgroups, and the 
prevalence rates of the factors potentially influencing these disorders in 
the target population. Certain geographic, demographic and socioeco- 
nomic factors should be assessed. Knowledge about the various lifestyles 
related to the risk factors is needed, as is information on the features of 
the community which (may) influence these behaviour complexes, on 
the community leaders and avenues of social interaction/communica- 
tion, and on other factors relevant to the adopted behavioural/social 
framework. 

Because much of the success of such programmes hinges on the 
support of the local population, information is needed on how people 
and their representatives perceive the problems and feel about the possi- 
bility of solving them. The programme also needs the co-operation of 
the local decision-makers and health personnel, so their opinions and 
attitudes should be surveyed at the outset. In addition, community re- 
sources and the service structure need to be considered when working 


out the actual forms of programme implementation. 


(3) Establishment of project organization and other preparatory steps 


The establishment of a project organization and the preparatory steps 
for launching the programme must be carefully planned. The organiza- 
tion needs an enthusiastic and competent leadership, backed up by the 
appropriate institutional support. Besides possessing the obvious profes- 
sional skills, the project team must cultivate and maintain good contacts 


with several important sectors of the community; a broad and relevant 


local representation in the organization is essential if the community is 
to feel a genuine sense of ownership about the project. 

The establishment of an integrated NCD community prevention 
programme extends beyond the usual health care activities. It involves 
official bodies other than health authorities and has to be founded on a 
major policy decision. Since such a programme contains many societal 
and political components, its strategic and tactical features must be shaped 
to accord with the local epidemiological, health care and sociopolitical 
situation. ; 

The following steps and elements are an essential part of a pro- 
gramme plan. For each, the best (or alternative) solutions which are fea- 


sible for each community should be elaborated in detail: 


— making initial decisions and commitments 

— choosing the community (if not given for historical reasons) 

— establishing societal bases and intersectoral collaboration 

— initial funding commitments and plans 

— establishing the project team and the focal point(s) 

— establishing the steering committee and other management 

— ensuring the collaboration of the medical community 

— building up intersectoral collaboration, partnership and community 


involvement. 


2. IMPLEMENTATION OF THE INTERVENTION 
PROGRAMME 


The goal is to systematically implement the programme according to its 
aims and principles. Within the overall framework, actual implementa- 
tion needs to be sufficiently flexible to adjust to any unforseen opportu- 
nities arising in the community. 

Integrating the programme into local society is important because 
it strengthens community participation and improves the availability of 
community resources. Thus while the project team usually sets the ob- 
jectives and develops the general framework, practical activities are car- 
ried out mainly by citizens, groups and organizations in the community. 
The programme catalyses this work by providing materials, training, the 


necessary official support, media involvement, and follow-up. 


Programme activities are usually simple and practical in order to 
facilitate their enactment by the widest spectrum of the community. 
Rather than highly sophisticated services for a few people, simple basic 
services are generally provided for the largest possible stratum of the 
population. This eases information dissemination and personnel train- 
ing. Integrating the intervention measures not only conserves project 
resources, but also — by avoiding duplication and overlapping activities 
— means better use of community resources, too. 

In identifying and mobilizing community resources, the programme 
works closely with cemmunity agencies and voluntary organizations. 
Thus participation in the program's preventive activities comes to form 
part of the regular work of the health professional, and is not simply an 
extra job or hobby. A community programme can often combine au- 
thority decisions with training and motivation of personnel. Close per- 
sonal contacts between the project team and the local health personnel 
are important in promoting motivation and compliance. 

The use of a large network of organizations and opinion leaders 
can encourage population participation. Many such organizations ap- 
preciate being able to contribute to the success of an important health 
project. Numerous personal contacts need to be made, local problems 
discussed, and the possibility of practical contributions assessed. The 
public interest and support generated by the activities via the media can 
encourage further intervention activities. 

Because generating widespread motivation and support in the gen- 
eral populace forms a cornerstone of successful intervention, much of 
the practical work of the project tends to be shouldered by lay people 
and voluntary organizations. In settings such as North Karelia, trained 
and motivated public health nurses can be vital to an intervention pro- 
gramme. The role of medical doctors can also be very important, though 
in many programmes they act primarily as medical experts within the 


general framework. 
3. EVALUATION 
Evaluation can be divided into internal and formative vs external and 


summative evaluation. Internal evaluation is carried out during and within 


the programme to provide rapid feed-back to the programme workers 


and management. An overlapping concept is formative evaluation, which 
provides data during the programme about the experience with the var- 
ious programme components and thus helps to develop (“formulate”) 
the programme further. The summative evaluation of the programme 
assesses Over a given time the overall effects and other findings, this is 
usually done by an expert group in some way external to the daily com- 
munity work. 

The evaluation can be categorized, as it was in the North Karelia 


Project, in terms of programme assessment, as follows: 


feasibility/performance 
effects (behaviours/risk factors, disease rates/mortality rates) 
process 


costs 


ee SE eet ee 


other consequences. 


The evaluation principles and procedures applied in the North 


Karelia Project are discussed in the following chapter. 


6. PRACTICAL INTERVENTION ACTIVITIES 


The practical intervention activities were integrated into the existing 
service structure and social organization of the area, as described earlier. 
The role of the project organization was to define the objectives, to 
train, to coordinate and to promote programme activities, as well as to 
assess the results, while most of the actual work was done by the com- 
munity itself. Community involvement and individual participation was 
the key. 

In the intervention, practical skills were taught, social support for 
change provided and environmental modifications arranged as part of 
the comprehensive community organization aimed at healthy change. 
Previously described theoretical frameworks were applied in planning 
and evaluation. 

In the original project plan, intervention activities were catego- 
rized as follows, and are also described in detail in the WHO mono- 
graph (Puska et al. 1981). 
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(1) General public information 
— mass media 
— health education materials 
— campaigns 
(2) Organization of services 
— primary health care 
— other health care 
— other services (schools, social services) 
(3) Personnel training programmes 
— health personnel 
— other personnel 
— lay leaders 
(4) Environmental changes 


(5) Information (monitoring) systems 


The following sub-programmes were initially defined: 


(1) Anti-smoking 

(2) Nutrition 

(3) Hypertension 

(4) Coronary heart disease and AMI 

(5) Rehabilitation (secondary prevention) 
(6) Screening (for risk factors) 


Later on in the project, the intervention activities were often grouped 
under the following main categories: 
(1) Media activities (general media campaigns etc.) 
(2) Health service activities (especially primary health care) 
(3) Community organization activities (campaigns and activities in part- 
nership with various organizations in the community) 
(4) Environmental and policy activities (often introduced via commu- 


nity partnership activities, e.g. with food manufacturers). 


The following specific target programmes formed central features 
of the continuation phase of the project: 
(1) Anti-smoking 


(2) Cholesterol lowering nutrition 


(3) Blood pressure lowering (increasingly emphasizing non-pharmaco- 
logical interventions) 


The later years saw greater emphasis being placed on increased 
leisure time physical activity, and other aspects of health promotion were 
also included (psychosocial, weight reduction, alcohol etc). 

During the later phase, many of the project's intervention activities 
have taken the form of specific sub-programmes, often related to specif- 


ic funds and resources. Some of these sub-projects are as follows: 


— North Karelia Cholesterol Project (1988-92) 

— Several anti-smoking projects, e.g. STOP SMOKING and SMOKE- 
FREE NORTH KARELIA (1993- ) 

— North Karelia Berry projects (1985-— ) 

— Several Worksite Projects (1985— ) 

— North Karelia Youth Projects (1978— ) 


Details and experiences concerning some of these intervention ac- 
tivities are discussed in Chapter 21. 

A general intervention trend over the 20 years of the project has 
been an evolution from somewhat more risk factor/primary health care- 
oriented intervention towards more health promotion/community mo- 
bilizing interventions which have utilized innovative and positive media 


messages, and often competitions, too (i.e. positive incentives). 


7. A COMMUNITY PROGRAMME AS NATIONAL 
DEMONSTRATION PROJECT 


In principle, a community-based project can vary from a relatively re- 
stricted academic study, or local effort, to a major programme with strong 
nationwide involvement. The North Karelia Project definitely falls into 
the latter category. At the very outset the national health authorities 
decided that the North Karelia Project would be a pilot for all Finland. 
One advantage of an intervention programme in a small communi- 
ty is that an intensive intervention virtually certain to reach every inhab- 
itant can be used. However, there are also major disadvantages: MAN Yoon 
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important environmental decisions can only be made at the higher pro- 
vincial or national level. This problem involves legislation as well as non- 
public sectors such as the food industry. Another disadvantage with a 
smaller community is the restricted applicability of the experiences to 
the national level. 

In national demonstration projects like the North Karelia Project, 
the aim is to take a relatively large community (county, province, or 
other large geographically defined area) in which the comprehensive 
intervention can be implemented in a well-conceived way and subjected 
to careful evaluation. In addition to innovative educational interventions, 
community organization and major environmental modifications are used 
— measures with the potential to be implemented nationwide. 

Important measures which are perhaps regarded as innovative and 
somewhat controversial are often difficult to introduce rapidly on the 
national scale, so they are first tested in the demonstration community, 
which thus acts as a “pilot” area for the nation as a whole. With proper 
evaluation, this national pilot area can provide sound information on 
feasibility, effects and other experiences of the measures applied. And 
when several measures are implemented in an integrated and compre- 
hensive manner, the area may be used to assess the overall impact and 
experiences of an intervention package made up of several mutually sup- 
portive activities. 

Thus the term “pilot” implies that implementation first takes place 
in a restricted area and then later on, if experiences are positive, nation- 
wide. The terms “demonstration” or “model” have the connotation that 
the preventive activities are applied in a more planned and “better” way 
in that area— to demonstrate or show good implementation and to learn 
from the experiences. So nationwide activities and those in the demon- 
stration area may well take place together and be supportive of each 
other, as is usually the case with demonstration projects in the industri- 
alized countries. 

Following the initial phase of the project (1972-77), the activities 
became largely nationwide in scale, although North Karelia continued 
to act as a demonstration or model area serving the nationwide efforts. 
This continued as a central principle when Finland joined the WHO/ 
CINDI Programme. National policy-making has since incorporated the 


use of North Karelia as a national demonstration area. 


Like the North Karelia Project, many current demonstration projects 
first started as a “pilot” activity, but later clearly became more of a “dem- 
onstration” for ongoing national activities (Puska 1988). 

The advantage of such projects is that they allow us to demon- 
strate the work and have the experiences on a more limited scale before 
nationwide implementation. And while generating results and experi- 
ences, they are also powerful sources of inspiration, training and intel- 
lectual resources for action on the national level. 

Visibility is another major practical advantage of national demon- 
stration projects. Instead of trying to convince national decision-makers 
or attract the media with theoretical arguments, reference can be made 
to a practical example: “Look how it is done there. Prevention is possible 
and it works”. 


In summary, a national demonstration project is used 
— to test different methods of disease prevention applied simultaneous- 
ly and systematically in the same community 
— to evaluate the feasibility, effects and other experiences of a major, 
comprehensive effort 
— to bea source of public and professional inspiration, visibility, train- 


ing and other intellectual resources. 


For a national demonstration project to be useful and effective, two 
important rules exist. Firstly, the project must be meticulously and pro- 
fessionally planned, implemented and evaluated. Secondly, the project 
should have not only the sound support of the national health authori- 
ties, but also close operational links with them, because communication 
needs to flow both ways continuously. 

In the case of the North Karelia Project, its location at the National 
Public Health Institute has served this need well. Relevant national con- 
siderations have continuously been taken into account in the demon- 
stration project, while the policy and decision makers have been kept 
up-to-date and knowledgeable about the project. 

As far as the nationwide application of a demonstration project 
goes, experience has shown that it often does not proceed as expected. 
In theory one would first test the intervention package, which would 


then be available for nationwide implementation. In real life, however, 


nationwide developments are going on all the time, with the demonstra- 
tion project continuously feeding in useful know-how as and when need- 
ed. Major summative evaluation results merge at certain points of time 
and are of particular importance. 

The overall use of a national demonstration programme is as fol- 
lows. With relevant medical information and resources and a public de- 
sire for change, a major national health problem can be initially tackled 
using a carefully designed and evaluated demonstration programme. This, 
in turn, gives valuable information on the potentials for prevention and 
health promotion in the society concerned. The practical findings and 
visible experiences can then guide the applied activities as they spread 
across the country through the general diffusion of ideas and national 


policy decisions. 
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4 EVALUATION 
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Pekka Puska 


1. EVALUATION PRINCIPLES 


In order to maximize the impact of the North Karelia intervention and 
what could be learned from it, a commitment to thorough scientific eval- 
uation was made during the planning phase of the project. Public health 
needs on the national level, especially the potentials for widespread CVD 
prevention, were the priority considerations underlying this commitment. 

Evaluation in the applied framework was divided into formative/ 
internal and summative/external evaluation. The former means that dur- 
ing and in connection with various intervention activities, various forms 
of evaluation were built in. Some of these were more formal “hard sci- 
ence” studies, while “softer” forms of evaluation were also commonly 
used to extract as much as possible from the experiences. 

Summative evaluation means that over a given period of time, major 
evaluation work via large field studies conducted by certain external agen- 
cies (University of Kuopio, National Public Health Institute) has accumu- 
lated and summed up the overall results and experiences. Because the orig- 
inal project was designed for five years, the first summative evaluation 
covered the period 1972—1977 (Puska et al.1981). Thereafter the major 
population surveys were carried out at 5-year intervals, which thus came 
to define the interval for the main summative evaluations. 

The evaluation aims of the project fall within the following pro- 
gramme assessment categories: 

1. feasibility/performance 

2. effects (behaviours and risk factors, disease rates) 
3. process 

4. costs 
5 


. other consequences 


The following discusses the main principles applied in these vari- 


ous aspects of evaluation: 
(1) FEASIBILITY/PERFORMANCE 


Programme feasibility or performance evaluation assesses the extent to 
which it has been possible to implement the planned activities, i.e. what 
actually happened in the community. It takes account of the amount of 
resources that the project had available, how they were used in the com- 
munity, and how welk the activities reached the target populations. 
Feasibility evaluation is especially important in a large and com- 
prehensive programme where the community itself carries out the activ- 
ities over a large geographical area. Before the issue of effects can be 
meaningfully addressed, the actual intervention must be defined. The 
feasibility assessment can be based on records of activities, on statistical 
data within the community, or on survey and other data (project statis- 


tics) collected during and after specific programme periods. 
(2) EFFECT 


The effect evaluation assesses the extent to which the main and interme- 
diate objectives of the programme were achieved. Thus, indicators of 
the different objectives first need to be defined, and then measured in 
the community at the outset and after the given programme period(s). 
The effect assessment should satisfy two questions in particular: 1. Did the 
programme modify target behaviours and risk factors (and other possible 
indicators of intermediate objectives)? And if so: 2. Were these modifica- 
tions associated with changes in NCD rates (mortality/incidence)? 

Since the target of the programme is usually the whole community, 
information is collected to represent the whole population. For preva- 
lence data (behaviours, risk factors), a representative population sample 
is surveyed at the outset and at the main summative evaluation points. 
Independent cross-sectional population samples are used so that the base- 
line measurements or selective loss at follow-up do not influence the 
findings of the subsequent follow-ups. 

Relatively large sample sizes are used to detect changes in risk fac- 


tor means that would be small for individuals but meaningful for the 


health of the population as a whole. Large sample sizes also enable inter- 
esting sub-group analyses. 

Comparison of results from baseline and follow-up surveys reveals 
the changes that have taken place in the target community during the 
programme period. However, changes over several years could well be 
partly or even entirely due to causes other than the intervention pro- 
gramme. For this reason a reference area is often used, which should be 
as similar to the programme area as possible (“matched”), but without 
the input of the programme. This study design can be called “quasi- 
experimental”, since the study is able to control the experimental inter- 
vention and choice of reference area, but not the allocation of units to 
these areas (Campbell et al. 1963). 

The baseline and follow-up surveys should be carried out in the 
programme and reference areas simultaneously and with strict adher- 
ence to identical methodology and sampling procedures. There are sev- 
eral problems with the use of a reference area. One is that a major na- 
tional demonstration programme is likely to have an impact in the refer- 
ence area, too. To eliminate the possibility of unexpected events in the 
reference area (that would harm the comparison), the whole country 
(i.e. the remainder of it) is often used as a reference area. 

In major community programmes, mortality rates are collated by 
disease category and analyzed for the area involved. Regression-based 
trends are usually calculated to eliminate the random annual variation. 
Additional information for assessing disease changes can be extracted 


from hospital discharge data or special disease registers. 
(3) PROCESS 


Process evaluation of a programme concerns itself with changes in the 
intervening variables and with change trends over time and in sub-groups 
of the population. The central task is to gain a realistic perspective of what 
has been happening between the input (i.e. the work of the project) and 
the output (changes in behaviours and risk factors), which is naturally 
related to the behavioural/social framework adopted and the definitions 
of the intended intervening (independent) variables. Measurement of these 
factors builds up a picture of how the change process in the community 


has led (or not) to the intended behavioural and risk factor changes. 


Process variables include factors such as exposure to the various 
intervention measures, changes in health knowledge, attitudes and in- 
tentions, social support and environmental aspects etc. Process evalua- 
tion is also interested to learn how changes take place over time in dif- 
ferent variables and population sub-groups. At its best, process evalua- 
tion is really interdisciplinary work, which often leans heavily on the 


behavioural/social sciences. 


(4) COST 

Cost evaluation examines the total project resources and how they were 
allocated. It can also be used to assess the costs to the community, e.g. 
the total community costs or, more specifically, the extra costs borne by 
the community. Moreover, in addition to the direct community costs 
(i.e. mainly health service related costs), estimations can be made of the 


indirect community costs and savings related to the programme. 
(5) OTHER CONSEQUENCES 


In a major national pilot or demonstration programme, attempts should 
be also made to assess consequences of the programme other than those 
intended. If the programme involves the community deeply and leads to 
major lifestyle changes, it is quite possible for the process to result in 
other changes, too. For example, other health effects can occur. There 
may be positive or negative developments in people's symptoms and 
subjective health. (Positive changes in health-related lifestyles are 
usually associated with improved general health of the population). 
Socioeconomic, social and emotional consequences, either positive or 
negative, may also emerge. Data from the population surveys can often 


be exploited to examine such phenomena. 
2. EVALUATION TOOLS IN THE PROJECT 
GENERAL 


Comprehensive and detailed information has been available on disease/ 


health status in the province of North Karelia and on its determinants 


and relevant trends. The sources of this information for evaluating the 


North Karelia Project can be summarized as follows: 


Mortality: official mortality statistics 

Incidence of major chronic diseases: 

— Acute myocardial infarction register and stroke register 
(WHO MONICA criteria, National Public Health Institute) 

— Cancer register (National Cancer Register, Finnish Cancer Society) 

Morbidity: | 

— Disability data (National Pensions Institution) 

— Hospital discharge information and health care utilization informa- 
tion (National Data Sources) 

— Population survey data (National Public Health Institute) concern- 
ing diagnosed diseases, symptoms 

Risk factors: population surveys (National Public Health Institute) 

Health-related lifestyles: annual health behaviour surveys (National 
Public Health Institute) 

Subjective health, quality of life: population surveys (National Public 
Health Institute) 

Intervention process: population surveys (National Public Health 
Institute) and other data 


The use of these data sources, the methods of data collection and 
the materials are described later in the respective chapters, with the ex- 
ception of the main population risk factor surveys. Because references to 
these surveys are scattered throughout the book, the main methods and 
materials used are described later in this chapter. 

Much of the evaluation concerns the extent of achievement of the 
desired effects, and is thus related to the planned objectives. The main 
objectives in North Karelia were a reduction of CVDs and other major 
NCDs, and improved health of the population. Chronic disease (cardi- 
ovascular and cancer) rates are determined by mortality data (North 
Karelia and the rest of Finland) and from specific disease registers (My- 
ocardial Infarction Register in North Karelia and National Cancer Reg- 
ister). The general health and well-being of the population is monitored 
by the five-year cross-sectional population surveys and by the annual 
health behaviour postal surveys (North Karelia and all Finland). These 


surveys are also used to measure other indicators of general morbidity 
(e.g. symptoms). 

The intermediate objectives concern changes in risk factors and 
lifestyles. These are monitored by the five-year cross-sectional popula- 
tion surveys (in North Karelia and other monitoring areas) and by the 
annual health behaviour survey (North Karelia and all Finland). 

Various intervention process indicators (e.g. preventive practices 
by health personnel, exposure to project activities, social support and 
interaction, behaviour change intentions, environmental influences) are 
also measured by the above mentioned surveys. A supplementary ques- 
tionnaire is included for process evaluation in North Karelia in connec- 
tion with the annual health behaviour survey. In addition, various other 
data sources in the community are used, as well as special ad hoc surveys 
and studies, to build up a more comprehensive picture of the change 
process in the community. For example, several published studies based 
on in-depth or theme interviews have been carried out to gain a more 
profound understanding of the nature of the change process. 

In the original project phase (1972—77) the neighbouring province 
of Kuopio was chosen as the reference area for the programme, and this 
comparison was emphasized in the report of that period (Puska et al. 1981). 
However, there were already several indicators that the “net changes” be- 
tween the two areas were likely to be conservative estimates of the true 
effect. Firstly, Kuopio had a new medical school established in 1972, with 
experts and groups active in prevention. Secondly, it was the neighbour- 
ing province, so the project was likely to have an influence there. 

After 1977 the situation changed further. The North Karelia Project 
became actively involved in preventive work nationwide, e.g. through 
several major IV risk reduction programme series, other media activi- 
ties, health policy activities etc. This meant that neither Kuopio prov- 
ince nor any other area of Finland could be a “true reference area” any 
longer. Risk factor monitoring has nevertheless continued in Kuopio 
province, with other monitoring areas gradually being included. Devel- 
opments are now monitored throughout the country as far as possible, 
in addition to North Karelia. 

Process evaluation, as well as other forms of study described later in 
the book, set out to assess the extent to which disease changes are related to 


risk factor changes, and the determinants of risk factor and lifestyle changes. 


RISK FACTOR SURVEYS 


Five cross-sectional population surveys (in 1972, 1977, 1982, 1987 and 
1992) have assessed risk factor levels in North Karelia and Kuopio. In 
1982, 1987 and 1992 an area of southwestern Finland was also surveyed. 

For each survey, an independent random sample was drawn from 
the population register. In the 1972 and 1977 surveys a random sample 
of 6.6 % of the population born during 1913-1947 (25-59 years in 1972) 
was drawn in both areas. In 1982, 1987 and 1992 the sample involved 
people aged 25-64 years. The samples were stratified according to the 
WHO MONICA protocol so that at least 250 subjects of each sex and 
ten-year age group were chosen in North Karelia, Kuopio and southwest- 
ern Finland. The common age range in all five surveys was 30—59 years. 

The survey methods were carefully standardized and comply with 
most international recommendations. They also followed the WHO 
MONICA protocol in 1982, 1987 and 1992, when they were compara- 
ble with the methods used in 1972 and 1977. The actual methods are 
described in greater detail in a 1981 monograph (Puska et al. 1981), 
while the MONICA methods appear in the respective publications (e.g. 
WHO MONICA Project 1988). 

The surveys have included a self-administered questionnaire (mainly 
items on socioeconomic factors, medical history, health behaviour and 
psychosocial factors) and measurements of height, weight and blood 
pressure. A venous blood specimen has been taken to determine serum 
total cholesterol and HDL-cholesterol. In 1982 and 1987 serum thiocy- 
anate concentrations, and in 1992 serum cotinine, were also determined. 

The questionnaire and invitation to the examinations were always 
sent about 10 days beforehand. The examinations usually took place at 
the local health centre, where specially trained nurses took the measure- 
ments and checked the questionnaire. Every survey has adhered to the 
same methods as closely as possible, and each area has been treated iden- 
tically (e.g. blood samples from the different areas have been analyzed 
in mixed order). 

Casual blood pressure is measured from the right arm after five 
minutes sitting. The fifth phase of the Korotkoff sounds has always been 
recorded as the diastolic pressure. In 1972 and 1977, a shorter cuff blad- 
der (23 cm) was used than in 1982, 1987 and 1992 (42 cm). Serum cho- 


lesterol was determined in 1972 and 1977 from frozen samples using the 
heparinmangan precipitation method (Liebermann-Burchard), and in 
1982 and 1987 from fresh serum samples using an enzymatic method 
(CHOD-PAP. Boehringer Mannheim, Monotest). All cholesterol deter- 
minations have been made in a central laboratory standardized against 
national and international reference laboratories. 

Smoking has been assessed by responses to a standard set of ques- 
tions in a self-administered questionnaire. The participants were there- 
by classified into three categories: 

Current smokers — those who had been smoking regularly (ciga- 
rettes, cigars or pipe; at least once a day, on average) for at least one 
year and had smoked during the preceding month. 

Ex-smokers — those who had smoked regularly but had stopped a 
month or more before the survey. 

Never smokers — those who had never smoked regularly. 

The measurement methods were pre-tested. The nurses were thor- 
oughly trained before the surveys, during which their performance was 
monitored. A variety of validation studies has been carried out, and 
information has also been collected on non-participants. 

The results apply to subjects aged 30—59 years, the age group com- 
mon to all the surveys. Sample sizes and participation rates in the four 
surveys are presented in Table 4.1. Participation rates were very high, 
over 90 %, at the first survey in 1972. They have decreased slightly over 


time, but are still quite satisfactory. 


NORTH KARELIA KUOPIO PROVINCE SOUTHWESTERN FINLAND 


Table 4.1. Samples (N) and participation rates (% ) by gender, year, and area in those aged 30-59 
years. 
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1. INTRODUCTION 


The North Karelia Project was planned as a comprehensive intervention 
founded on knowledge of the risk factors and understanding of relevant 
behavioural and social theories. The target risk factors were selected on 
the basis of available epidemiological knowledge about their role, and 
on information about their occurrence in the local population. 

Practical intervention activities have been integrated into the prov- 
ince's existing service structure and social organization. While the project 
has defined the objectives, trained the personnel, coordinated and promot- 
ed the activities, and assessed the results, most of the actual work on the 
ground has been done by the community itself. Community involvement 
and individual participation were the key concepts in implementation. 

Practical activities have been planned jointly by the project research 
team and the field office team. The prime intervention approaches have 
been persuasion, teaching practical skills, and social and environmental 
support for change. The work of the field office has largely been devot- 
ed to media activities (materials, mass media, campaigns), promoting 
preventive services (primary health care etc.), training professionals and 
other workers, facilitating environmental changes (smokefree areas, su- 
permarket campaigns, advising food manufacturers and caterers etc.), 
monitoring and feed-back. 

This chapter describes the practical aspects of the intervention by 
the project field office team in North Karelia. The office also helps per- 
form the evaluation surveys and certain special trials and studies. The 
description is closest to the situation in the late 80s and early 90s, al- 
though the role and basic features of the field office have been consist- 


ent throughout most of the project. 


2. ORGANIZATION AND RESOURCES OF THE PROJECT 
FIELD OFFICE 


The field office of the North Karelia Project has always been linked to 
the Department of Social and Health Affairs of the North Karelian pro- 
vincial administration, and in the early years was actually located there. 
Since the early 80s the field office team has had a separate home, most 
recently in an apartment overlooking Joensuu's central market place and 
owned by the North Karelia Project Research Foundation. 

The work of the-project office is supervised by the project director 
and the intervention working group, which consists of the key research- 
ers and the field office staff. They meet monthly for discussions and to 
decide on aspects of the implementation. Day-to-day work at the project 
office is led by the executive manager of the North Karelia Project. 

The office team has varied in size according to the need and extent 
of activities and current financial resources. However, the basic team 
has always had an Executive Manager, office secretaries, health work 
organizers (mainly public health nurses) and behavioural/social experts. 

The performance of the project office team is evaluated from time 
to time. All staff members have periodically kept records of their own 
work, although there tends to be some difficulty in classifying and as- 
sessing this. Memos of meetings and other documents of the interven- 
tion working group have also been used for these evaluations. 

The workload varies according to its nature and location, and the 
office staff have proved flexible in adapting their working hours to cur- 
rent intervention needs. Every office member has put in overtime at some 
phase of the project, and there have never been major problems in ar- 
ranging activities to suit the needs of the community and the resources 
of the office staff. 

1990 and 1991 were special years for process evaluation. In 1990 
the North Karelia Project employed nine full-time and eight part-time 
field office staff, who worked a total of over 18 000 hours that year. In 
1992 the six full-timers and five part-timers employed accumulated about 
12 000 working hours. 

Project office work can be divided into four main areas: 40—50 % is 
classified as “community organization work’ (i.e. related to planning and 


coordination of community activities), 6-9 % as “administrative work", 


20-25 % as “health education planning", and 25—30 % as “health educa- 
tion in action” (counselling, health education meetings, risk factor meas- 
urements in the field etc.). Most staff members are ready to engage in 
any kind of work demanded by the actual situation. 

Project office work includes a variety of activities which support 
the objectives and general goals. The principles are planned in collabo- 
ration with the researchers, mostly within the intervention working group 
mentioned earlier. In 1990 this group was convened 15 times and in 
1991 ten times. | 

Certain activities are initiated as special sub-projects of the overall 
intervention. In 1990 there were six separate subprojects: the Cholesterol 
Project, the Smokefree Campaign, "My Choice"/School Health Pro- 
gramme, the Work Site Health Programme, the Health Fair, and the 
Berry and Vegetable Project. 

Over the years the activity devoted to separate projects and cam- 
paigns has fluctuated greatly. Numerous specific needs have arisen from 
time to time, against an uneven background of financial resources and 
demands. Not surprisingly, some specific issues have received more atten- 
tion than others, although the office team has always upheld as a priority 


the need to sustain the interest of the local population in the project. 


3. STAFF DUTIES 


Collaboration with many kinds of community organization, and at many 
levels, requires different kinds of personnel. The project co-ordinators 
must be able to negotiate with experts and community workers of all 
types. The initial step is always to seek out common benefits arising 
from the collaboration. Comprehensive engagement with community 
organizations ultimately impresses the project on the lives of ordinary 
people. It has been essential for the project staff to work in the commu- 
nity — alongside local people and involved in everyday life. The project 
work has been highly visible in the form of cholesterol and blood pres- 
sure measuring, nutrition counselling and other practical guidance, and 
in media campaigns advising people how to change their lifestyles. 
The executive manager of such a project is mainly responsible for 


personnel administration, financial issues, general office work, and for 


certain community organization activities. In the North Karelia Project 
he has also acted as secretary of the intervention working group. The 
main skills needed for the job are a keen ability to negotiate and organ- 
ize, and a good medical and managerial background for coping with a 
diversity of experts and community representatives. 

The project workers who plan the programmes and campaigns, and 
who collaborate with the experts, have to understand the basic princi- 
ples of behaviour, mass-communication, the medical background of 
chronic diseases, and business and social relationships. They also need 
to be familiar with theories like innovation-diffusion and synergy. 

Staff members working directly with local people (clients/patients) 
must have sound knowledge of the medical and epidemiological back- 
ground of the chronic diseases, and of human behaviour, as well as tech- 
nical skills for clinical measurements, e.g. for serum cholesterol and blood 
pressure. Public health nurses have occupied this role in the North Karelia 
Project, and the variety of tasks in the surveys has given them a wide 
working experience. 

Nothing goes well if there are problems with office and secretarial 
services. Fortunately, the project has been blessed with skilled secretar- 
ies who have managed book-keeping, general correspondence, mailing 


of materials and general office duties. 


4. MAIN ACTIVITY AREAS 


The main areas for practical intervention are media activities, preventive 
services, training of professionals and other workers, environmental 


changes, monitoring and feed-back. 
MEDIA ACTIVITIES 


The production of health education material has been a priority through- 
out the North Karelia Project. Leaflets, books, posters etc. have been 
planned by the project director and other researchers together with 
project workers and community representatives. Sometimes this work 
has been assisted by advertising companies and various collaborators. 


The printed materials are important aids for developing social contacts 


and various practical activities. They have also been sold to other areas 
of Finland, thereby supplementing project finances. 

The Cholesterol Project published a magazine of its own, “Suoraan 
Sydameen" (Straight to the Heart), five times during the years 1989- 
1992. The magazine was financed through advertising. Most of the vid- 
eotapes were made by the Youth Project, for smoking prevention and 
nutrition counselling. 

The radio and TV-campaigns produced by the project have been 
directed against smoking and at enhancing knowledge about healthy life- 
styles. The TV-campaigns were planned by the project director in col- 
laboration with the programme editors. Although these programmes were 
broadcast nationwide, the studio audiences were from North Karelia. 

The local press, and some national publications too, have been kept 
well-informed of activities and findings. Press conferences have been 
arranged and hundred of news stories and articles published during the 
project period. Topical items have usually been released at press brief- 
ings, because journalists prefer to write their own stories. This guaran- 
tees as far as possible that the issues are actually read by the public, 
because the articles have personal styles and tend to be somewhat liveli- 


er than the original press releases. 
PREVENTIVE SERVICES 


Preventive health services are linked to the daily work of health centres 
and hospitals. This has been a particularly active arena for the North 
Karelia Project. Doctors, nurses and other health professionals all need 
to understand the importance of systematic measurements, counselling, 
persuasion, and follow-up of people's health related habits. A variety of 
treatment guidelines and model programmes have formed the backbone 
of training in these areas. 

In association with staff of the local health services, various pre- 
ventive activities and guidelines have been developed. These have been 
implemented by local authority decisions and through the training and 
motivation of personnel. The community is routinely informed of such 
developments. 

Most of the training of professionals and other workers by the North 


Karelia Project has been via seminars on current topics. Numerous sem- 


inars have been arranged for medical doctors, nurses, home economics 
teachers, canteen-supervisors, nutritional workers etc. over the years. 
Practical activities have often been included, e.g. cholesterol measuring, 
exhibitions, food tasting. Researchers at the National Public Health In- 
stitute have often been invited to present the latest results of the popu- 
lation surveys or smaller studies. 

The staff of the North Karelia Project have often given lectures 
and had meetings with school children, voluntary organizations, visitors 
to the project etc. Collaboration between the project and other institu- 
tions responsible for-training professionals has been very active, with 
the project participating in their training and educational work (e.g. 


nursing schools). 
ENVIRONMENTAL CHANGES 


The North Karelia Project encourages work sites, schools, homes etc. to 
create smoke-free areas. The earlier sign — “no smoking” — was modified 
to a positive term — “smoke-free”. Nowadays, work sites, classes, air- 
ports, sports clubs, and indeed most indoor public facilities throughout 
the land are smoke-free. Supportive cards, stickers and posters have been 
supplied by the project. 

Supermarkets wanting to organize special health campaigns or 
‘health days’ offering cholesterol and blood pressure measurements have 
provided the opportunity to counsel people right where they buy their 
daily food, and also to liase with the supermarkets. 

Collaboration with food manufacturers and caterers is routine dai- 
ly work for the North Karelia Project. In addition to presenting semi- 
nars, this has involved issues such as legislation, labelling, mass commu- 
nication and advertising using health arguments, food processing, new 
product development, pricing policy, information exchange, campaigns 
and financing of the project's programmes. The underlying purpose of 
this work has been to help people buy healthy products at competitive 
prices, while the main specific objectives have been to decrease saturat- 
ed fat intake and boost the consumption of vegetables, vegetable oil and 


berries. 


MONITORING AND SPECIAL STUDIES 


The National Public Health Institute is responsible for the general fol- 
low-up and monitoring, which is based on mortality data, diseases regis- 
ters, population risk factor surveys, and health behaviour surveys etc. 
The project field office is also actively involved with many aspects relat- 
ing to the process and formative evaluations. The health behaviour sur- 
veys have questions about the person's exposure to various intervention 
activities, which provides immediate feed-back. 

The health education materials and media campaigns rely heavily 
on the results of the monitoring. People are told plenty about favourable 
lifestyle and risk factor trends and the associated reductions in mortality 
and disease rates. 

To promote general interest and expand overall resources, the 
project has initiated several trials and special studies in support of other 
activities. Among other things, these trials have tested a variety of drugs 
for high blood pressure or cholesterol, as well as nicotine patches, nico- 


tine chewing-gums, special diets etc. 
SPECIAL INTERVENTION ASPECTS 


Competitions as a framework for organizing campaigns have been a great 
success in the health education work. The project has arranged numerous 
competitions in collaboration with the food-industry, the media, schools, 
sports clubs, voluntary organizations etc. over the past twenty years. 

The North Karelia Project staff have been actively involved mem- 
bers of many voluntary organizations. [his has been a good way of deep- 
ening collaboration and keeping it flexible. 

People's life-styles have both cultural and practical dimensions. It 
may be difficult for a person to make major changes in his/her life-style 
if the corresponding changes are not apparent in the community or soci- 
ety at large. Timely and appropriate decisions and actions are needed 
from the government so that healthy choices are available and the pub- 
lic sufficiently informed. The project has been a major and diverse con- 
tributor to many policy decisions on the national and local levels. The 
fact that the project director represented North Karelia in the National 


Parliament from 1987—1991 was important in this respect. 


The cooperation of the local health services and health personnel 
has guaranteeed a firm foundation for the project activities. Numerous 
community organizations have also contributed greatly over the years. 
Because project activities have been integrated into the existing health 
services and broad community participation has been a key feature, the 


overall costs of the programme have been kept modest. 


5. ADMINISTRATION AND FINANCING OF THE FIELD 
OFFICE WORK 


As mentioned earlier, the project office has been loosely connected with 

the provincial administration, which has provided some basic resources. 

The present field office facilities are owned by the North Karelia Project 

Research Foundation. This Foundation and a special North Karelia Project 

Support Association are non-governmental organizations controlled by 

the project team in practice. These bodies help with administration and 

finance. 

In the national context, the National Public Health Institute (cur- 
rent site of the project director and many of the researchers) has coordi- 
nated and overseen the overall task. 

The money to employ staff and finance the work has come from 
various sources, often on an annual basis. The most important current 
contributors are as follows: 

— The Finnish Slot Machine Association: Funds allocated by the Gov- 
ernment, especially for basic field office costs (executive manager 
etc.) 

— Ministry of Health: Funds from tobacco taxes, especially to finance 
certain anti-smoking and health education programmes 

— The National Public Health Institute: particularly costs related to 
field surveys, international aspects and project coordination 

— Food manufacturers, pharmaceutical industry etc: Funds to support 


special field trials and campaigns. 


In addition to these core funds, many of the actual programme in- 


tervention costs are absorbed by the collaborating organizations. As 


stressed earlier, the direct project funds are used mainly for "catalyzing" 
the intervention activities in North Karelia. 


INTERVENTION: PROJECT COMMUNITY ORGANIZATION 
PERFORMER DIRECTLY 
AIM D 


INFORMATION 
PERSUASION 
PRACTICAL SKILLS 
SOCIAL AND ENVIRONMENTAL SUPPORT 
COMMUNITY ORGANIZATION 
A) MASS MEDIA 
HEALTH & OTHER SERVICES 


B) 

() OTHER ORGANIZATION 
D) INDUSTRY, BUSINESS 
E) LEGISLATION 


++ Strong potential influence 
+ Weak potential influence 
- No influence 

* Not applicable 


Table 5.1. Intervention aims according to different performers in community intervention programme: 
model used in the North Karelia project. 
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TWENTY YEAR TRENDS IN 
CORONARY RISK FACTORS IN 
NORTH KARELIA AND OTHER 
AREAS OF FINLAND 


Erkki Vartiainen, Pekka Puska, Pekka Jousilahti, 
Heikki J. Korbonen, Jaakko Tuomilehto and 
— Aulikki Nissinen 


1. INTRODUCTION 


The unequivocal role of serum cholesterol, blood pressure and smoking 
as risk factors for cardiovascular diseases (CVD) was established in the 
1960s and 1970s by laboratory and epidemiological studies and clinical 
trials. Twenty years ago Finland suffered the highest coronary mortality 
in the world (Keys 1970), with its eastern province of North Karelia 
being the worst afflicted. 

Knowledge of the main risk factors and the urgency of this predic- 
ament led, in 1972, to the launch of the North Karelia Project — a com- 
prehensive community-based programme designed to prevent CVD 
through general lifestyle and risk factor changes, and including detailed 
scientific evaluation (Puska et al. 1985). Similar community-based pre- 
vention programmes were initiated later in the 1970s and 80s in other 
countries. The central aim has been to determine the extent to which 
risk factors can be modified in whole populations, and whether such 
change leads to reduced coronary heart disease mortality in those popu- 
lations (Abramson et al. 1981, Feruglio et al. 1983, Fortman et al. 1981, 
Gutzwiller et al. 1985, Heineman et al. 1986, Niissel et al. 1988). Most 
of the programmes so far evaluated have shown that risk factors can 
indeed be reduced, and during the 1980s many countries began evolv- 
ing nationwide strategies to reduce coronary heart disease mortality. 

The original aim of the North Karelia Project was to test the feasi- 
bility and effects of a community based programme for preventing car- 
diovascular diseases within that province. However, it was not long be- 
fore measures dedicated to the same goal were being initiated through- 


out the country, and since 1977 the North Karelia Project has been ac- 


tively involved in these, too. Examples include the national anti-smok- 
ing legislation which was enacted in the late 1970s (Leppo et al. 1986), 
and the treatment of blood pressure that became widespread around that 
time. Nutrition policies for disease prevention and health improvement 
were evolved during the 1980s (Nutrition Policy in Finland 1992). 

Since 1978 the North Karelia Project has co-produced several ma- 
jor TV series devoted to risk factor reduction. 

For the past 10 years North Karelia has served as a national demon- 
stration area for innovations in chronic disease prevention and health 
promotion. While most of the sub-programmes in the main project have 
been evaluated in normal ways, the overall development in risk factors 
has been monitored by risk factor surveys, on which several reports are 
available (Puska et al. 1983, Vartiainen et al. 1991). 

This chapter describes the changes in cardiovascular risk factors 
over 20 years (1972 to 1992) in North Karelia, as well as in other areas 
of Finland monitored by similar population surveys. There is emphasis 
on the assessment of the persistence of changes in North Karelia, as well 
as on nationwide developments. In addition to the target risk factors, 


changes in body mass index and physical activity are also presented. 


2. MATERIAL AND METHODS 


Five cross-sectional population surveys (every five years: 1972, 1977, 
1982, 1987, and 1992) were used to assess CHD risk factor levels in the 
eastern provinces of North Karelia and Kuopio. The third area in south- 
western Finland that was included from 1982 onwards incorporates the 
city of Turku, a small town (Loimaa) and 12 nearby rural municipalities. 
North Karelia has about 180 000 citizens, Kuopio province 250 000 and 
the southwestern survey area about 210 000. Independent random sam- 
ples were drawn from the population register for each survey. 

The materials and methods of these surveys are described in an earli- 
er chapter, as are the sample sizes and participation rates in the five sur- 
veys. [he present analysis concerns subjects aged 30—59 years (Table 6.1). 

Analysis of variance was applied to the means of the North Karelia 
and Kuopio populations for 1972, 1977, 1982, 1987 and 1992, and from 


1982 to 1992 to all three areas. For proportions, a log-linear model was 


NORTH KARELIA KUOPIO PROVINCE SOUTHWESTERN FINLAND 


_ men | women [men [women [men [women 
nN % 
94 9% 91 94 
87 89 92 
77 83 88 


19 82 87 
69 16 85 


Table 6.1. Samples (N) and participation rates (% ) by gender, year, and area in those aged 30-59 
years. 


employed as the statistical method. Scheffe's test was used for multiple 
comparisons between different areas for each year (SPSS Base System 
User's Guide 1990). 


3. RESULTS 
3.1. SERUM TOTAL CHOLESTEROL 


Total serum cholesterol in men fell by 16 % (1.07 mmol/l) in North 
Karelia and 12 % (0.79 mmol/l) in Kuopio between 1972 and 1992 (Fig- 
ure 6.1). During the first five years the reduction was greater in North 
Karelia, but thereafter more or less equal in the provinces. 

In none of the areas was the small decline in total cholesterol be- 
tween 1982 and 1987 statistically significant, whereas the final period 
from 1987 to 1992 resulted in significant reductions in all three areas. 
The proportion of North Karelian men with cholesterol levels of 6.5 
mmol/l or higher declined from about 60 % in 1972 to 28 % in 1992 
(Table 6.2). 

The differences between the areas for each survey year were tested 
for multiple comparisons by Scheffe's test in 1982, 1987 and 1992, and 
by the t-test in the first two surveys. In 1972 the cholesterol level among 
men of North Karelia was significantly higher than in Kuopio, after which 
no difference was observed. In 1982 the cholesterol level in the south- 


western area differed from that in North Karelia and Kuopio. 
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Table 6.2. Serum cholesterol level by gender, area and year in those aged 30—59 years. 


Over the whole period, serum total cholesterol declined among 
North Karelian women by 18.4 % (1.25 mmol/l), and by 17.0 % (1.13 
mmol/l) in Kuopio. Levels were slightly higher in North Karelia early 
on, but in the last five years this difference vanished. Women's choles- 
terol levels fell significantly between 1982 and 1987, when the same 
trend among men was not significant. During the last five years the re- 
duction was 7.0 % in North Karelia, 5.6 % in Kuopio and 5.3 % in 
southwestern Finland. The proportion of women with levels at or ex- 
ceeding 6.5 mmol/I declined to about 17 % in all three areas. 

The Scheffe test revealed that the difference between North Kare- 
lia and southwestern Finland in 1982 had disappeared by 1992. 


3.2. BLOOD PRESSURE 


Between 1972 and 1992 systolic blood pressure among men fell by 4.8 % 
(7.1 mm Hg) in North Karelia and 4.1 % (6.0 mm Hg) in Kuopio (Figure 
6.2). During the first five years the reduction was greater in North Karelia, 
while by the third survey blood pressure had actually risen slightly in both 
areas, before falling again during the last ten years from 1982 to 1992. In 
southwestern Finland systolic blood pressure declined more between 1982 
and 1987 than over the last five years. On the basis of Scheffe's multiple 
comparison test in 1982, only the difference between southwestern Fin- 
land and Kuopio was statistically significant, while in 1987 southwestern 
Finland differed from both eastern provinces. In the last survey no differ- 
ences between the areas were statistically significant. 

Over the 20 year period diastolic blood pressure in men declined 
by 8.1 % (7.4 mm Hg) in North Karelia and 10.2 % (9.5 mm Hg) in 
Kuopio. The differences between the areas observed in earlier surveys 
had disappeared by 1992. 

In women, systolic blood pressure decreased throughout the entire 
monitoring period from 1972 to 1992. In North Karelia the reduction 
was 11.3 % (17.3 mm Hg) and in Kuopio province 8 % (11.7 mm Hg). 
Southwestern Finland had a much smaller decline. Although the level 
was much higher in North Karelia at the start, it fell to below the Kuo- 
pio level during the first five years. Tested by Scheffe's test in 1982 all 
the differences between the areas were statistically significant, but then 


disappeared over the next ten years. 
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Diastolic blood pressure also declined during the follow-up period: 
by 13.9 % (13.9 mm Hg) in North Karelia and 12.9 % (11.5 mm Hg) in 
Kuopio. In the last survey, diastolic blood pressure was lower in eastern 
than southwestern Finland for the first time. 

Over 20 years, the percentage of North Karelians with diastolic 
blood pressure exceeding 95 mm Hg fell in North Karelia from about 40 


% in both sexes to 18 % in men and 11 % in women (Table 6.3). 
3.3. SMOKING 


Smoking declined more decisively in North Karelia than Kuopio (Table 
6.4). In the former, 52 % of men were smokers in 1972 and 32 % in 
1992. the reduction in the latter was from 49 % to 37 %. No change was 


observed in southwestern Finland, and North Karelia had the lowest 
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Table 6.3. High systolic and diastolic blood pressure and mean values in those aged 30—59 years. 


smoking prevalence in 1992. Female smokers were rather uncommon 20 
years ago, but increased steadily from about 10 % to 19 % in both east- 
ern areas. No change took place in southwestern Finland in the last ten 


years. 
3.4 BODY MASS INDEX 


Changes in body mass index (BMI, kg/m?) are shown in Figure 6.4 and 
6.5. Men gained weight from 1972 to 1987, but not during the next five 
years. The trend was similar in North Karelia and Kuopio provinces. In 
women BMI fell from 1972 to 1982 but levelled off in the next five year 
period and slightly increased thereafter. The proportions of obese people 


are shown in [able 6.5. 
3.5 PHYSICAL ACTIVITY 


Leisure time physical activity has increased (Figure 6.6). The greatest 


increase was in the proportion of people reporting leisure time physical 
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Table 6.4. Proportion of smokers, ex-smokers, and never smokers by gender, year and area in those aged 
30-59 years. 
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Table 6.5. Percent of obese people by area and gender in 1992 in those aged 30—59 years. 


activity 2—3 times a week. The percentage of people not having physical 
activity with any sweating and breathlessness has decreased from about 
30% to 20% in men and from 40% to less than 20% in women. Physical 
activity at work has declined; the percentage of people who walk and lift 
a good deal has fallen most, while sitting has increased the most. In men, 


heavy physical work has also declined (Figure 6.7). 
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4. DISCUSSION 


Cardiovascular risk factor reduction in the entire population was a major 
priority for the North Karelia Project, as it has been for the nationwide 
chronic disease prevention strategies. The results presented here show 
that during the first five years total serum cholesterol and blood pressure 
fell more in North Karelia than the reference area, but that subsequently 
these developments were about the same in the two areas, with the de- 
cline levelling off between the 1982 and 1987 surveys. This prompted 
the introduction of new preventive activities around the country, which 
again led to major declines in both serum total cholesterol and blood 
pressure during the last five years. Smoking declined more in North 
Karelia than Kuopio in the first ten years. Some further decline has been 


observed in both areas in the last ten years. 


Cholesterol levels tended towards smaller standard deviations in 
the more recent surveys. This may be because the overall risk factor 
distributions were shifted to lower levels, while higher risk factor values 
fell more in absolute values. For blood pressure, the greatest change in 
standard deviation was between the 1972 and 1977 surveys, when large 
scale hypertension drug treatments were started in Finland. Early on, 
treatment was more active in North Karelia, where the standard devia- 
tion was first to decline. 

Saturated fat consumption used to be very high in Finland. In the 
late 1960s the Finnish diet was highly atherogenic, with about 23% of 
energy intake coming from saturated fats (Koskinen 1975). Ten years 
ago there was still about 20% of energy intake from saturated fats, and 
the use of polyunsaturated fats was very low (Pietinen et al. 1988). Grad- 
ually there has been a wholesale shift from butter to margarine and from 
full-fat to low-fat milk (Pietinen 1990). These observed dietary changes 
accord well with the falls in cholesterol level. There were some signs 
that declines in cholesterol were levelling off in the early 1980s, espe- 
cially among men. The 1980s saw further decreases in the use of tradi- 
tional sources of saturated fats like butter and fatty milk, but there have 
been simultaneous increases in the consumption of dairy products such 
as cheeses and new types of milk fat, which probably accounts for the 
only minor changes in serum cholesterol level from 1982 to 1987 (Pie- 
tinen 1990). 

However, during this period positive results from the Lipid Research 
Clinics cholesterol trial (Lipid Research Clinics Program 1984) were 
published, and the National Cholesterol Consensus Conference was held 
in the U.S. These enhanced the interest in cholesterol issues, and many 
other countries began considering new activities in nutrition policy. In 
1987 the Finnish Cardiac Society and Internists’ Association made their 
recommendations on cholesterol levels and screening for the popula- 
tion, on the basis of which “normal” cholesterol is less than 5 mmol/I 
(193 mg/dl), “elevated” from 5 to 6.5 mmol/l (251 mg/dl) and “greatly 
elevated” from 6.5 mmol/l upwards. It was recommended that adults over 
20 years old be screened every five years. 

These recommendations stimulated public interest in cholesterol 
and nutrition issues, and the medical community appeared to have no 


major problem in accepting them. However, the dairy industry launched 


a major advertising campaign against the cholesterol hypothesis, attack- 
ing the North Karelia Project and questioning the proposed role of sat- 
urated fats in atherosclerosis. This controversy further raised the profile 
of healthy nutrition. Fortunately, most people appear to have placed 
greater trust in the medical and nutritional community judging by the 
major reduction in cholesterol levels over the last five years, which mir- 
rored a decline in milk fat consumption and a rise in vegetable oil use 
(Pietinen 1990). 

The laboratory methods for cholesterol determination changed 
between 1977 and 1982, as explained earlier. In our laboratory the enzy- 
matic assay method gave 2.4 % lower values than Liebermann-Burchard. 
Cholesterol values from the 1972 and 1977 surveys have thus been cor- 
rected accordingly. All cholesterol determinations were made in the same 
central laboratory and standardized against national and international 
reference laboratories. The laboratory control data from 1978 to 1992 
originated from the WHO reference laboratory in Prague; the bias was - 
1.29%, standard deviation 1.88, and the coefficient of variation aver- 
aged 1.23%. For the 1972 survey our laboratory was standardized against 
the CDC laboratory in Atlanta, Georgia. The cholesterol measurements 
were within the recommended limits (Puska et al. 1981). 

Smoking declined more in North Karelia than Kuopio, and fastest 
in the 1970s. The main indicator of this decline was the growing pro- 
portion of ex-smokers. In the 1980s the proportion of ex-smokers re- 
mained more or less constant, or even declined, while the percentage of 
never smokers has risen. Obviously, fewer young men started smoking 
in the 1960s and 70s than in the previous decades. 

Because the participation rate had declined over time, we con- 
ducted a special survey of non-participants by phone and mail in 1992; 
50% were contactable. Among participants the smoking rate was 38% 
and among non-participants 53%. So part of the decline in smoking 
could be explained by the declining participation rate, especially in 
the later surveys. However, it is unlikely that the major decline in smok- 
ing in the first ten years can be explained by different participation 
rates. Validation of the self-reports with the serum thiocyanate and 
cotinine determinations has generally shown good agreement, and it 
is concluded that self-reporting in these cross-sectional surveys is gen- 


erally valid. : 


Major national strategies were developed in the late 70s to reduce 
smoking throughout the nation (Leppo et al. 1986). Stricter tobacco 
legislation entered the statute books, and there was lively discussion about 
tobacco control. A nationwide decline in smoking was associated with 
these developments, and an even faster fall accompanied the special ac- 
tivities in North Karelia. No real progress occurred in the 1980s. In 1994 
the Parliament passed new tobacco legislation and many interest groups 
are developing fresh activities to reduce smoking in Finland, with North 
Karelia in frequent use as a demonstration area. 

Smoking increased among women, especially between the 1977 
and 1982 surveys. The main reason for this was that teenagers who start- 
ed smoking in the 1960s fall into this age group. Most of the programmes 
were directed at middle-aged men, and were thus unlikely to influence 
teenage girls. However, several programmes have been directed at young 
people (Vartiainen et al. 1991) and it seems now that the increase in 
women's smoking is diminishing in eastern Finland and has stopped in 
the southwest. 

Only part of the decline in blood pressure can be explained by 
drug treatment, because the whole distribution has been shifted to the 
left. As the mean body mass index has increased, especially in men, and 
alcohol consumption has also risen, these cannot explain the phenome- 
non. The fall in salt consumption during the last 10 years (Pietinen 1990) 
may have favoured the change in blood pressure, along with the rise in 
polyunsaturated fat consumption (Iacono et al. 1983). The cuff size was 
lengthened for the 1982 survey, which may have caused overestimation 
of the change between the 1977 and 1982 surveys. 

In the late 1970s and 1980s many national activities were targeted 
at the prevention of coronary heart diseases in Finland. Thus Kuopio 
province lost its original function as a control or reference area. Moni- 
toring began in the southwestern area in 1982 to gain a better picture of 
risk factor developments nationwide, and in the 1992 survey the Helsin- 
ki metropolitan area was also included in for the first time (to be report- 
ed separately). Thus the system has evolved from evaluation of the North 
Karelia Project to monitoring of Finland's nationwide trends. 

Initially (1972-1977), the major comparison in the effect evalua- 
tion of the project was against the neighbouring province of Kuopio. 


Blood pressure and cholesterol declined more in North Karelia in the 


first five year period and smoking in the second five years, since when 
the developments in these risk factors have been more or less parallel. In 
1982 blood pressure and cholesterol levels were still higher in eastern 
than southwestern Finland, but have diminished during the last ten years. 
It thus appears that the risk factor profile in Finland is becoming more 
homogeneous. 

The function of demonstration programmes is also changing. Twen- 
ty years ago it was important to investigate whether the risk factor pro- 
file of the whole community could be changed. Because this has since 
been demonstrated frequently (Vartiainen et al 1991), the role of com- 
munity programmes is now more to develop and test innovations de- 
signed for further improvements in chronic disease prevention, and to 
serve as training sites for health professionals. The idea of community 
programmes has successfully entered general public health conscious- 
ness. In many countries the national strategy for cardiovascular disease 
prevention is based at least partly on demonstration programmes, a de- 
velopment which is stressed in the WHO/CINDI programme. 

The findings overall show there has been a major decline in risk 
factor levels, which was particularly steep in North Karelia during the 
initial project years. Thereafter, and associated with numerous nation- 
wide activities, major risk factor reductions have occurred throughout 
Finland. It is also clear that the sustained activity in the demonstration 
area of North Karelia continues to be reflected in marked persistence 
of the initial changes, and with fresh efforts towards further improve- 


ments. 
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1. INTRODUCTION 


The association between hypertension control and cardiovascular mor- 
bidity and mortality was first exposed in the 1960s (Veterans Adminstra- 
tion Cooperative Study, 1967 and 1970). At the same time, studies were 
revealing that the control of hypertension at the community level re- 
mained a considerable problem. In many countries roughly half of the 
hypertensive individuals at the general population level were aware of 
their elevated blood pressure; half of these were under treatment, and 
half of those under treatment were adequately controlled (Wilberg and 
Barrow 1972, Hypertension detection and follow-up cooperative study 
group 1978). In the early 1970s this was also the prevailing situation in 
North Karelia (Tuomilehto et al. 1980). 

In 1971 the WHO expert group proposed a cooperative study of 
community-based pilot programmes for hypertension control (WHO 
1971). It was emphasized that pilot programmes should first be estab- 
lished and carefully evaluated before a nationwide programme was im- 
plemented. A total of 16 centers joined the study. One of these was 
North Karelia, where a hypertension programme was an integral part of 
the North Karelia Project. 


2. THE HYPERTENSION PROGRAMME OF THE NORTH 
KARELIA PROJECT 


The overall objective of the hypertension programme was to reduce the 
prevalence of high blood pressure in the population of North Karelia, 
especially among the middle-aged. The specific objectives were: 1) to 


detect as many hypertensive people as possible; 2) to control blood pres- 


sure in as many of them as possible, 3) to establish uniform and appro- 
priate diagnostic and therapeutic methods among physicians; and 4) to 
gather information on the epidemiology of hypertension and on hyper- 
tension-related functions of the health services. 

Hypertension programme activities were targeted at the entire pop- 


ulation, and at reorganizing the care of hypertensive patients. 
2.1. HEALTH EDUCATION 


Hypertension mostly-fell within the project's general health education 
programme. The specific issues targeted for improved public awareness 
were: } 

— hypertension as a risk factor for cardiovascular diseases 

— the importance of proper treatment for hypertension 

— the services offered for screening, treatment and monitoring of hy- 


pertension. 


The public got the majority of its health education from newspa- 
pers and the radio. Most of the educational material on hypertension 
was given to individuals with high blood pressure visiting the health 
centers, which were also free to pass on relevant material supplied to 
them by interest groups such as pharmaceutical companies and the Finnish 


Heart Association. 
2.2. SERVICES FOR HYPERTENSIVE INDIVIDUALS 


The hypertension programme was integrated into existing health care. 
Special hypertension clinics were set up in each local health center to 
deal with the influx of hypertensive visitors. The clinics were run by 
public health nurses who were trained by the project and assumed the 
principal responsibility for monitoring. The nurses also offered training 
to the local health personnel that emphasized the importance of stream- 
lining the activities planned. The training goals were to standardize phy- 
sicians’ diagnostic and therapeutic methods and practices, and to unify 
the techniques employed by nurses for the monitoring and health edu- 
cation of hypertensive patients. Training of the health personnel took 


the form of seminars, written guidelines and personal contacts. 


Hypertension cases 


One of the first tasks of the intervention was to register the hypertensive 
patients already in contact with health services. Thereafter, detection 
was a gradual process based on the systematic blood pressure measure- 
ment of everyone visiting a physician or public health nurse in the area 
who had not been checked recently. Actual screening programmes were 
often run simultaneously. For example, blood pressure was measured at 
the obligatory x-ray screening for pulmonary tuberculosis, at the health 
examination for general cardiovascular risk in men, at cervical cancer 


screening, and at other ad hoc screening procedures. 


Treatment and monitoring of patients 


Most of the patients were seen at a local health center, where physicians 
were responsible for the diagnosis and treatment. Very few hypertensive 
patients were treated at hospital. It was realized at the planning stage 
that it would be impossible to organize the monitoring of hypertensive 
patients solely through physician-based activities, and that the public 
health nurses would be capable of performing this task. The hyperten- 
sion clinics were thus established in the health centers. If a person had 
elevated blood pressure in the screening, he or she was asked to visit the 
hypertension clinic for re-measurement. During these visits (usually 
three), the nurse inquired about the medical history, and checked smok- 
ing, dietary and exercise habits, consumption of salt and drugs etc. If 
elevated blood pressure persisted at the third re-measurement, the nurse 
advised the subject to visit the physician. 

The physician's appointment involved checking the medical histo- 
ry, taking samples for laboratory tests and performing a clinical exami- 
nation. The physician decided on any necessary treatment and the in- 
tensity of monitoring. Hypertensive patients usually visited the physi- 
cian twice a year and the public health nurse two or three times. 

The health education material given to hypertensive persons in the 
clinics covered the following issues: 

— elevated blood pressure as a risk factor for cardiovascular diseases, 
— the importance of the proper treatment for high blood pressure, 


— the importance of regular monitoring, 


— the role of smoking and diet on the development of cardiovascular 
diseases, 
— the influence of weight reduction on blood pressure level. 


The possible benefit to blood pressure of reducing salt consump- 


tion was not included in health education until the late 1970s. 
2.3. INFORMATION SYSTEM 


The hypertension register of the North Karelia project was established 
at the start of the programme to serve its overall evaluation needs. The 
purpose was to register all hypertensive persons in North Karelia and 
serve the process of monitoring them (Nissinen et al. 1981). By 1988 
some 22 000 hypertensives had been recorded in the project's register 
for North Karelia. The register was used to ensure annual follow-ups 
and to accumulate the respective monitoring data. 

In addition to this, each public health nurse in the hypertension 
clinics kept her own manual record of routine work. This included a 
patient card for each subject, where observations were made during each 
visit. The hypertension register, by contrast, was updated only once a 
year. Another component of the information system was a personal note- 
book given to each hypertensive patient upon registration. The subject 
was advised to show the notebook in contacts with health personnel, 
thereby informing physicians and nurses that he/she was already regis- 
tered. 


2.4. EVOLUTION OF THE HYPERTENSION PROGRAMME 


The hypertension programme evolved comprehensively over the two 
decades. Reorganizing the hypertension control services took place dur- 
ing the first two years of the project, while the training of health care 
personnel has been continuous since the 1970s. This has included in- 
struction in practical programme tasks as well as pharmacological and 
other aspects of hypertension control. In 1978—1982 a new venture was 
established: the North-Karelia Salt Project. This focused on the primary 
prevention of hypertension by attempting to influence salt intake among 


the general population (Tuomilehto et al. 1981, 1984). 


After 1982 the operation of the provincial register ceased and the 
monitoring of hypertensives was left to the health centres, with contin- 
uous background support from the project. There has since been in- 
creasing orientation towards the non-pharmacological control of hyper- 
tension: salt and weight reduction, and changes in the amount and qual- 
ity of dietary fat. 


3. RESULTS 


Significant reductions in systolic and diastolic blood pressure were ob- 
served among the middle-aged North Karelians during the first five years 
of the programme (Tables 7.1 and 7.2). No major changes took place 
over the next decade, but a further downward trend was recorded be- 


tween 1987—1992 in Kuopio province as well as North Karelia. 


Sex 
and age 
(years) North Karelia Kuopio 
1972 1977 1982 1987 1992} 1972 1977 1982 1987 1992 


144417 143416 141416 137416 
147219 145418 143418 139417 
156+24 15320 150420 145+20 
149+2] 147+18 144419 140418 


133415 128414 124415 
142419 139421 = 135419 
167427 152+2] 155424 149421 150423 
153+26 141421 141420 139+2] 143422 139420 135422 


Area 

Time 

Sex 

Area * Time 

Area * Sex 

Time * Sex 

Area * Time * Sex 


Table 7.1. Mean casual systolic blood pressure (mmHg + standard deviation) in North Karelia and 
Kuopio province by: sex and age in 1972-1992 


Sex 
and age 
(years) 
1972 


90+11 
92+12 
94413 


North Karelia 


1977 


86+1 | 
90+11 
90+11 


1982 1987 


83+13 84+1] 
87+12 90412 
90+12 90+12 


1992 


1972 1977 


91+10 894 


95+13 95+ 


Kuopio 


1982 1987 


86413 87+10 
9013 8911 
97518 Fel 


1992 


80+12 
85+12 
86+10 


1 
94+12 94+] 
1 
1 


| 
2 
2 
2 


O2412 O7tll = Bisi3 Bbel2 93412 934 89+13 89411 84412 


74411 
81412 
85+10 
80+12 


80+10 79+10 
85+11 85+1] 
89+12  88+10 
85+12 84+1] 


86+10 83+10 
91411 89411 
97413 93412 
91412 88412 


75+10 
81+11 
83+11 
80+1] 


81410 80+] 78+11 
87+10 86412 84+10 
88+12 87+1] 


90-+11 
86+11 84412 83+1] 


Area 

Time 

Sex 

Area * Time 

Area * Sex 

Time * Sex 

Area * Time * Sex 


Table 7.2. Mean casual diastolic blood pressure (mmHg + standard deviation) in North Karelia and 
Kuopio province by sex and age in 1972-1992 


The proportion of hypertensive persons aware of their condition 
has risen clearly and similarly in both areas since the early 1970s. The 
majority of people in both areas have been aware of their condition, 
though women more often than men (Table 7.3). 

The proportion of men on antihypertensive drug treatment has ris- 
en in North Karelia from 4% to 12% over the 20 year period, while that 
of women declined to 8 % between 1977 and 1992 (Table 7.4). 

For data analysis purposes, subjects whose casual blood pressure 
reached 160 mmHg systolic and/or 95 mmHg diastolic, or who were cur- 
rently on antihypertensive drug treatment, were defined as hypertensive. 
In 1972, 44% of the North Karelian men were hypertensive by this defini- 
tion, while by 1992 this proportion had fallen to 30%. The decline among 
women was from 49% in 1972 to 22% in 1992 (Table 7.5). 

To illustrate the changing efficiency of hypertension care in the 


two provinces, hypertensive persons were divided into four categories: 


ee ASH, | F)-untreated and unaware of being hypertensive, 2) untreated but aware 


Vey 
5 wr “ 


Sex 

| and age 

(years) North Karelia Kuopio 

| 1972 1977 1982 1987 1992 1972 1977 1982 1987 1992 


53 /6 18 42 
69 /) 29 50 
19 36 59 

29 5] 


Table 7.3. The proportion of hypertensive persons aware of having elevated blood pressure in North 
Karelia and Kuopio province by sex and age in 1972-1992 


North Karelia Kuopio 
1972 «1977: «= 1982887992 | 1972 «(1977 «+1982 «(1987 «1992 


Table 7.4. The proportion of persons under antihypertensive drug treatment among the entire population 
in North Karelia and Kuopio province by sex and age in 1972-1992 


of being hypertensive, 3) treated but blood pressure not controlled (systo- 
lic blood pressure >160 mmHg and/or diastolic >95 mmHg), and 4) 
treated and blood pressure adequately controlled (systolic blood pres- 
sure >160 mmHg and diastolic >95 mmHg). Table 7.6 shows the result- 
ing distribution over the 20 year period of the project. | 


06737 


Sex 
and age 
(years) North Karelia Kuopio 
Wii 4 1982 98) 81992) 6h OO CU ECO 


“Hypertensive person: systolic blood pressure >160 mmHg and/or diastolic 
blood pressure >95 mmHg or under hypertensive drug treatment 


Table 7.5. The proportion of hypertensive’ persons in North Karelia and Kuopio province by sex and 
age in 1972—1992 


Sex 
and age  iieéé@.4@@éié#§8j : | 
(years) | — NorthKorelio Kuopio 

| 1972 977 seee 1992 1197 1982 1987 1992 — 


* Hypertensive person: systolic blood pressure >160 mmHg and/or diastolic blood pressure >95 mmHg or under hypertensive 
drug treatment. 


R] = Not aware of hypertension | 

R2 = Aware of hypertension, not treated with antihypertensive drugs 
R3 = Treated, high blood pressure* 

R4= Treated, normal blood pressure 


Table 7.6. Development of hypertension care among hypertensive persons in North Karelia and Kuopio 
province by sex in 1972-1992 


4. DISCUSSION 


The hypertension control programme of the North Karelia project was 
found to be both feasible and effective: hypertension care improved 
markedly and hypertension was brought under control in a considerable 
proportion of hypertensive persons during the period from 1972 to 1977 
(Tuomilehto et al. 1980, Nissinen et al. 1981, Nissinen et al. 1983). The 
programme had a clearly favourable effect on the blood pressure control 
of hypertensive persons in the community and on the general blood 
pressure level of the population as a whole. During the follow-up period 
1977 to 1982, hypertension care was maintained but no further improve- 
ments noted. 

In the province of Kuopio, the initial reference area, the improve- 
ment in hypertension care began later, and more or less in line with the 
nationwide trend during the observation period (Nissinen et al. 1988). 
Between 1982 and 1987 there was still some progress occurring in the 
realm of hypertension diagnosis and treatment, although the proportion 
of unsatisfactorily treated patients was still high (Salomaa et al. 1989). 
The most recent data from 1987 to 1992 reveal a clearer improvement in 
hypertension care than in the previous five year period. 

Overall, most of the favourable trend in hypertension is probably 
due partly to the reorganizing of the hypertension care system and part- 
ly to the intensive health education in the community. Health education 
has resulted in marked improvements in health behaviour such as smok- 
ing and dietary habits, both in North Karelia and other parts of Finland. 

A factor which may well have had a significant moderating influ- 
ence in this context is the change in hypertension care policies which 
took place between 1977 and 1982. The new nationwide recommenda- 
tions introduced in 1977 contained relatively strict eligibility criteria for 
free antihypertensive drug treatment, which meant that in practice drug 
treatment was initiated at higher blood pressure threshold levels than 
before. These new criteria probably resulted in fewer treated patients, 
especially among women between 1977 and 1982. 

Over the two decades of the project, certain life-style changes have 
taken place in North Karelia which may have had deleterious effects on 
hypertension control. The North Karelia Salt Project of 1979-1982 was 
an attempt at primary prevention (Tuomilehto et al. 1981, 1984). The 


daily salt intake among the province's population was high, but the sub- 
sequent three year intervention programme had no influence on mean 
salt intakes. The dietary changes that resulted in decreases in the mean 
serum cholesterol level in North Karelia (Puska et al. 1983) may have 
had a minor effect on blood pressure levels; but on the other hand the 
considerable rise in the body weight of men may well have counterbal- 
anced the efforts to lower blood pressures. The increase in alcohol in- 
take in Finland during the 1970s may also have had a deleterious influ- 
ence on blood pressure control (Tuomilehto et al. 1984). 

Despite the favourable development overall, the community con- 
trol of hypertension still remains unsatisfactory in North Karelia. A fur- 
ther large increase in the number of people on drug treatment is obvi- 
ously not the prime solution, since over 10% of 30—59 year-old citizens 
are already on antihypertensive drug therapy. On the other hand, the 
quality of care among those on drug treatment could be better, with 
more attention being paid to maximizing treatment benefits through 
the achievement of improved compliance and better evaluation of the 
effects of drug treatment. More information is also needed on non-phar- 
macological means for preventing and lowering high blood pressure. 
General measures combined with effective drug treatment and monitor- 
ing provide the foundation for the control of hypertension in popula- 


tions. 
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DIETARY CHANGES 
GU 
e 


Pirjo Pietinen and 
Erkki Vartiainen 


1. INTRODUCTION 


The nutrition programme of the North Karelia Project was originally 
developed as part of the overall intervention to reduce total cholesterol 
levels in the population. The intermediate objectives were to achieve a 
reduction in saturated fat intake, to promote substitution of saturated fat 
by unsaturated fat, and to increase vegetable consumption. 

In the late 1960s and early 70s the Finnish diet was very high in 
dairy fats and low in vegetables, especially in rural areas such as North 
Karelia. Large dietary surveys carried out during 1969-1972 had 
revealed that total fat provided about 38 %, saturated fat 21 % and 
polyunsaturated fat only 3 % of energy (Koskinen 1975, Hasunen et 
al. 1976). North Karelia was a traditional dairy farming region and at 
that time two-thirds of total fat intake was derived from milk and milk 
products, including butter. 

Although the North Karelian diet was known to be very salty, in- 
terest in salt consumption as a possible public health problem did not 
emerge until the late 1970s. The first study on sodium excretion among 
elderly men of east and west Finland showed that salt intakes were above 
15 gin the east and about 14 gin the west (Karvonen and Punsar 1977). 
In 1979 acommunity-based programme to reduce salt consumption was 
initiated in North Karelia (Tuomilehto et al. 1981). The aim of this three- 
year salt project was to evaluate the feasibility and effects of salt intake 
reduction in the whole population. Intervention was integrated into the 
existing health care structure without the need for extra resource alloca- 
tion. The strategies included health education of the whole population, 
and of hypertensive patients in particular, training of health personnel, 


and environmental modification (Nissinen et al. 1982). 


The 1987 population survey found that the decrease in population 
cholesterol means had levelled off. Novel and intensified activities began 
in North Karelia and across the country, coinciding with new national 
cholesterol guidelines. A variety of rapeseed oil developed in Finland 
was actively promoted. Cholesterol measuring (partly by the finger-tip 
method) was provided in North Karelia to support the dietary counsel- 
ling. There was also lively collaboration with food manufacturers and 
supermarkets in the development and promotion of low fat, “cholester- 
ol-lowering” foods. 

This chapter describes the relevant changes in North Karelia based 
on data from the 1972 to 1992 surveys. 


2. METHODS 


Dietary habits were studied in the population surveys conducted at 
5-year intervals from 1972. The survey questionnaire has included about 
20 multiple choice questions on dietary habits. Most were qualitative or 
frequency questions, but the consumption of milk, coffee, tea and bread, 
as well as the amount of fatty spread used on bread, were assessed quan- 
titatively. A rough indicator of fat intake was derived by calculating the 
saturated fatty acids derived from milk and from the fat used on bread 
(Pietinen et al. 1988). 

The baseline survey of the salt project was carried out separately in 
1979 (Tuomilehto et al. 1981), but the follow-up was integrated into the 
general risk factor surveys of 1982, 1987 and 1992. In 1979, 1982 and 
1987 the assessment of salt intake was made in a sub-sample of the 
survey participants using the 24-hour urine collection method (Pietinen 
et al. 1984, 1989). In 1992 salt intake was calculated based on three-day 
food records (Kleemola et al. 1994). 

No detailed dietary surveys were carried out in the 1970s within 
the North Karelia Project. Information on dietary composition in the 
early 70s was obtained via the two large surveys performed by the Social 
Insurance Institution during 1967—1969 and 1969-1972 (Koskinen 1975, 
Hasunen et al. 1976). A dietary survey was carried out in 1982 (Pietinen 
et al. 1988) and 1992 (Kleemola et al. 1994) using three-day food records 


and an approximately 30 % subsample of the survey participants; 1348 


subjects participated in 1982 and 1861 in 1992. The 1982 and 1992 
survey covered the 25—64 year old population in North Karelia, Kuopio 
and southwestern Finland, and in 1992 the Helsinki metropolitan area 


was also included in the study. 


3. RESULTS 


The type of milk consumed has changed substantially over the period 
1972-1992 (Figure 8.1). Low-fat milk (1.9 % fat) became the most pop- 
ular type of milk back in the 1970s, with skim milk (0.05 % fat) slowly 
gaining popularity in the late 80s. In 1992 15 % of men and 19 % of 
women in North Karelia used skim milk. High-fat milk (3.9 % fat or 
over) is consumed by only 20 % of men and 11 % of women in North 


Karelia. Kuopio has experienced very similar trends. 


1972 1977 1982 1987 1992 
Year 


Figure 8.1. Use of big b North Karelia Kuopio province 
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Figure 8.2. Use of butter on 
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The type of fat used on bread has also changed markedly (Figure 
8.2). In 1972, over 80 % of the population of eastern Finland used butter 
on bread, while by 1992 only 22 % of men and 14 % of women in North 
Karelia were using butter. Soft vegetable margarines and butter-oil mix- 
tures are now the most popular products. Low-fat spreads containing 
only 40 % fat became available in 1987, and by 1992 were consumed by 
22 % of men and 27 % of women in North Karelia. The amount of fat 
used on a slice of bread has also decreased substantially (Figure 8.3). It 
was almost 9 g among men in 1972, but less than 5 g in 1992, when 9 % 
of men and 13 % of women reported eating bread with no spread. 

The daily intake of saturated fatty acids from milk and fat used on 
bread is shown in Figure 8.4. Over the 20 years, this intake score of 
saturated fatty acids has declined among men from 49 g per day to 17 g 
in North Karelia and from 42 g to 17 g in Kuopio. The respective changes 


among women were from 27 g to 8 g in North Karelia and from 23 g to 


1972 1977 1982 1987 1992 
Year 


Figure 8.3. Amount of fat North Karelia Kuopio province Southwestern Finland 
used on bread set an ae a Signe: 


8 g in Kuopio. During the first five years the decline in saturated fat 
consumption was greater among North Karelians. 

Changes in the composition of the diet based on the dietary sur- 
veys of 1982 and 1992 are shown in Tables 8.1 and 8.2. Total fat still 
provided 38 % of energy for men in 1982, but there was a decline to 
34-35 % by 1992. This development can be attributed to a decrease in 
saturated fat intake from 20 % to 15—16 % of energy. The proportion 
of monounsaturated fats in men has been very stable, at 12-13 % of 
energy, and polyunsaturated fats have increased only slightly, from 
about 4 % to 5 %. The intake of dietary cholesterol has declined in all 
areas to about 400 mg. The changes are very similar in women, except 
that the proportion of total fat was already lower in 1982 and has 
declined further than in men. In 1992, total fat provided 33 % of ener- 
gy in both North Karelia and Kuopio, and 35 % in southwestern Fin- 
land. 


Figure 8.4. Daily intake of 
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Year saturated fats from milk and 


from fat used on bread in 
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The mean values for salt intake from 1979 to 1992 are shown in 
Table 8.3. More detailed data are reported in the individual articles 
referred to below. The results of the salt project in 1982 showed that the 
three years of intervention had no effect (Tuomilehto et al. 1984, Pie- 
tinen et al. 1984). However, a decreasing trend between 1979-1987 was 
observed (Pietinen et al. 1989). In North Karelia, 24-hour sodium ex- 
cretion fell by 9 % in men and 16 % in women, and in Kuopio by 9 % in 
both sexes. Based on the 1992 survey, where sodium intake was calcu- 
lated from the three-day food records, the downward trend continued 
(Kleemola et al. 1994). However, since the methodology differed from 
that used in the preceding survey it is difficult to assess the magnitude of 
the change precisely. From 1979 to 1987 salt intake was measured by 
24-hour sodium excretion and the values in the table are direct transfor- 
mations from sodium to sodium chloride, while in 1992 sodium intake 


was estimated from the food records. Since sodium excretion is only 


NORTH KARELIA KUOPIO PROVINCE TURKU-LOIMAA 
N= 208 N=204 | N=212 N=236 | N=233 N=225 


CARBOHYDRATE 

- SUCROSE 
ALCOHOL 
CHOLESTEROL, MG 


p-value * p<0.05, ** p<0.01, p<0.001 


Adjusted for age 
Adjusted for age and energy 


Table 8.1. Energy and cholesterol intake, the percentage distribution of energy intake from fat, protein, 
carbohydrate and alcobol (E%) and P/S-ratio in 1982 and 1992. 


AREA 
NORTH KARELIA KUOPIO PROVINCE TURKU-LOIMAA 
N=235 N=250 N=211 N=272 | N=249 N=245 


ENERGY KCAL 
PROTEIN 
FAT 
- SAFA 
- MUFA 
- PUFA 
P/SRATIO 

} CARBOHYDRATE 
- SUCROSE 
ALCOHOL 
CHOLESTEROL, MG 


p-value * p<0.05, ** p<0.01, p<0.001 


) Adjusted for age 
Adjusted for age and energy 


Table 8.2. Energy and cholesterol intake, the percentage distribution of energy intake from fat, protein, 
carbohydrate and alcohol (E% ) and P/S-ratio in 1982 and 1992. 


1979 1982 1987 1992 


YEAR 1979 1982 1987 1992 


NORTH KARELIA 


MEAN 

N 250 
KUOPIO PROVINCE 

MEAN 10.5 10.3 Pe, 8.2 
N 224 272 
SOUTH-WEST FINLAND 

MEAN = 7. 7] 8.0 


N 209 245 


The 1979, 1982 and 1987 values are based on 24-hour urinary sodium excretion. 
The 1992 values are based on three-dey food records and are age- and energy-adjusted. 


Table 8.3. Mean sodium intake expressed as NaCl g from 1979 to 1992. 


about 90-95 % of intake, the values from 1979 to 1987 are underesti- 
mates. However, since food records are always themselves underesti- 
mates of the real food intake, the 1992 values may also be somewhat 
lower than the true level of salt intake. Nevertheless, it has been deter- 
mined that salt intakes did decrease between 1979 and 1992, from 
13-14 g to 12 gin men and 11 g to 8—9 g in women. 


4. DISCUSSION 


The past two decades have seen remarkable dietary transitions in North 
Karelia, and indeed across the entire country. During the first five years 
the reductions in saturated fat intake were greater in North Karelia than 
Kuopio. The diet that used to be very high in saturated fat and salt now 
has one of the lowest fat contents reported in Europe, and an average 
salt level. Besides widespread nutrition education, the nutrition strate- 
gies which made this possible have involved health care personnel, the 
food and catering industry, and legislation. The comprehensive strate- 
gies applied are discussed in other chapters. 

Most people eat a hot lunch during their school or working day, 
and dietary guidelines and recommendations have been drawn up by 
various authorities, especially during the 1980s. All types of schools, 
universities, hospitals, work sites, the armed forces and day care facili- 


ties are now covered. These guidelines are basically formulated from the 


general recommendations of the National Nutrition Council, which are 
as follows: the maximum fat percentage of energy should be 30 %, the 
intake of saturated fat should decrease, and the share of polyunsaturated 
fats should increase to 7 % of energy (P/S ratio 0.5). Sugar intake should 
not exceed 10 % of energy, salt intake should be 7-9 g at most, and 
dietary fibre 30-35 g. 

Liberalization of regulations on dietary fats has made it possible to 
manufacture novel spreads by mixing dairy fats and vegetable oils, as 
well as low-fat spreads. The 1987 law on dietary fats allows producers to 
make spreads which only contain 40 % or 60 % of fat instead of the 
regular 80 %. This has prompted an innovative variety of low-fat spreads 
which have grown immensely popular. New food labelling rules mean 
that nutrient value declarations can now include the proportion of dif- 
ferent fatty acids, and the cholesterol content can also appear on the 
label. A product can be labelled “light” only if its energy value does not 
exceed 70 % of that of the usual product. The most important legisla- 
tion on salt dates from 1992. This lists the maximum salt concentration 
of soups, sauces and salted mushrooms; it also regulates use of the term 
“reduced salt content” on labels, and requires “heavily salted" if the salt 
content of the product is above a stipulated level in butter, sausages, 
fresh bread and breakfast cereals. 

In response to the evolving health consciousness among its custom- 
ers, the Finnish food industry has pursued the development of new low-fat 
products with great diligence and creativity. In the 1980s, low-fat milks 
and spreads were joined by low-fat cheeses, ice creams and sausages etc. 
The quality of meat has changed dramatically over the 20 years, with lean 
pork largely replacing fatty pork and beef. Frying and other food prepara- 
tion methods dependent on fat have declined in favour of boiling and 
cooking with little or no fat. Oil was little used in food preparation 20 
years ago, but became popular in the 1980s. In 1992, about one quarter of 
households reported using mainly oil in cooking. Finnish rapeseed oil (Can- 
ola oil) is now widely used in the margarine industry. Fish and vegetable 
consumption have risen, especially outside the home. A free salad with 
meals became the norm in the late 1970s; this revolutionary development 
has contributed to the doubling of vegetable consumption. The availabil- 
ity of fruits and vegetables has greatly improved, particularly during the 


past decade, and prices are more reasonable. 


The experience in North Karelia and over the country as a whole 
shows that changing dietary habits significantly is indeed possible. How- 
ever, modifying lifestyles in a population is a slow and continuous process 
which takes place in stages and with plateaus in between. Innovative 
intervention techniques are constantly being sought. Promotion of good 
nutrition and healthier lifestyles in general needs persistent efforts and 
effective cooperation between researchers, health educators, legislators 
and the food industry if genuinely feasible options are to be created for 


people and to become widely adopted. 


. 
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TWENTY YEAR TRENDS IN 
CARDIOVASCULAR DISEASE RISK FAcTOR 
CLUSTERING IN EASTERN FINLAND 


Pekka Jousilabti, Jaakko Tuomilehto, 
Heikki J. Korbonen, Erkki Vartiainen, 
Aulikki Nissinen and Pekka Puska 


1. INTRODUCTION 


Smoking, elevated serum cholesterol and elevated blood pressure are 
the prime risk factors for CVD (Kannel et al. 1961, Keys 1970, Stamler 
1978). The risk increases across the entire blood pressure and serum 
cholesterol distribution, with an exponential rise associated with very 
high levels of both. When all three major risk factors are considered 
simultaneously each contributes independently to the risk of CVD, al- 
though clustering of the risk factors may also introduce a synergistic 
effect which amplifies the risk of each compared to its influence alone 
(the Pooling Project Research Group 1978). 

The main intermediate objectives of the North Karelia Project were 
to reduce the prevalence of smoking, elevated serum cholesterol and 
elevated blood pressure in the province's population, with special em- 
phasis on middle-aged men. Kuopio province was the initial reference 
area. 

This chapter describes the 20-year cardiovascular disease risk fac- 
tor clustering trends in eastern Finland and examines whether high lev- 
els of risk factors cluster in the same individuals or are spread evenly 


across the population. 


2. METHODS 


Five independent cross-sectional population surveys (in 1972, 1977, 1982, 
1987, 1992) have been carried out in North Karelia and Kuopio to eval- 


uate the project and to assess cardiovascular disease risk factor levels. 
The sample sizes, participation rates and survey methods are described 
in chapter 4. 

In the present analyses hypertension was defined as either 160 
mmHg or more for systolic blood pressure, or 95 mmHg or more for 
diastolic blood pressure. Serum cholesterol at 6.5 mmol or above was 
classified as high. Ex-smokers who had stopped smoking less than one 
month prior to the survey were considered as smokers, other ex-smokers 
were treated as non-smokers. The overall mean amount of daily smok- 
ing was assessed from the sum of the average number of cigarettes, self- 
made cigarettes, pipe-fulls and cigars smoked per day by all subjects 
who reported smoking in the month prior to the survey. 

A loglinear procedure was used to test the significance of differ- 
ences and changes in proportions over time. The method was performed 
starting from a saturated model and using backwards elimination. Partial 
age-adjusted correlations were calculated between systolic and diastolic 
blood pressure, serum cholesterol and the amount of daily smoking, to 
estimate the degree of risk factor clustering in 1972 and 1992. Among 
men, mean values of systolic blood pressure, amount of daily smoking 
and serum cholesterol were also analyzed by dichotomized categories 
of each of the other two risk factors in 1972, 1987 and 1992. The statis- 
tical evaluation, controlled for age, was made using the analysis of cov- 


ariance. 


3. RESULTS 


In 1972, the proportion of men with none of the three major cardiovas- 
cular disease risk factors was just 13 % in North Karelia and 15 % in 
Kuopio (Table 9.1); by 1992 the respective rates had risen to 36 % 
(p<0.001) and 35 % (p<0.001). Over the same period the proportion of 
high-risk subjects — those with two or three risk factors combined — 
decreased from 54 % to 19 % (p<0.001) in North Karelia and from 50 % 
to 22 % (p<0.001) in Kuopio. The decline in risk factor clustering was 
steeper in North Karelia than Kuopio from 1972 to 1977 (p<0.001) and 
slightly greater in Kuopio from 1977 to 1982, while between 1982 and 


1992 there was no difference in this trend between the two areas. 


NORTH KARELIA KUOPIO PROVINCE 
1977 1982 1987 1992] 1972 1977 1982 1987 1992 


No risk factors 13 23 27 yn 3 Gb 2 24 25 35 
(12:15) (21-25) (25-30) (27-32) (32-40) |(14-17) (19-22) (22-27) (22-29) (31-39) 

Smoking 12 

Serum cholesterol 13 

Blood pressure 8 


Any one risk factor 33 42 4] 4] 45 36 37 4] 4) 43 
(31-35) (39-44) (38-44) (38-44) (40-49) | (34-38) (35-39) (38-44) (38-46) (39-47) 
Smoking+serum cholesterol 18 9 


Serum cholesterol 
+blood pressure 14 


Smoking+blood pressure ] 9 8 5 


Any two tisk factors 39 29 26 24 36 34 28 26 18 
(37-42) (28-31) (23-28) (21-26) (14-20) | (34-38) (32-35) (25-30) (22-30) (15-22) 


Smoking+serum cholesterol 
+blood pressure 13 10 
(12:14) (9-11) 
Any two or three tisk 
factors 36 32 a OY . 35 33 22 
(52-56) (33-38) (29-34) (27-32) (16-22) | (48-52) (41-45) (32-38) (29-37) (19-26) 


Number of subject Wie ce 8a SS | 2428 «2541 Sd BSCié«GS}C <G$e:C 


Risk factors: (1) Smoking, (2) Serum cholesterol > 6.5 mmol/1, (3) Either systolic blood pressure > 160 mmHg or diastolic blood 
pressure > 95 mmHg. 


Table 9.1. Clustering of cardiovascular disease risk factors by risk factor combinations, area and year, 
men 30—59 years (% ). 


In 1972, the most common combination of two risk factors among 
men was smoking plus high serum cholesterol, with a prevalence of 18 % 
in North Karelia and 15 % in Kuopio province; by 1992 this combina- 
tion was found in only 6 % and 8 %, respectively. Between 1972 and 
1992 high serum cholesterol combined with hypertension decreased from 
14 % to 6 % in North Karelia and from 14 % to 6 % in Kuopio. The 
proportion of men with all three risk factors decreased from 15 % in 
1972 to 2 % (p<0.001) in 1992 in North Karelia, and from 13 % to 4 % 
(p<0.001) in Kuopio. 

It was more common for women than men to have none of the 
three risk factors throughout the survey period. The rate increased from 
24 % in 1972 to 57 % in 1992 (p<0.001) in North Karelia and from 


NORTH KARELIA KUOPIO PROVINCE 
1982 1987 1992] 1972 1977 1982 1987 1992 


No risk factors 43 a 2% 3 50 
(22-25) (42-45) (40-46) (45-51) (53-61) | (26-30) (37-41) (41-47) (46-54) 
Smoking 4 5 9 
Serum cholesterol 26 
| Blood pressure 15 9 12 


Any one risk factors W © © 8 & hlhUllhCUDLhLUD 
| (38-42) (36-42) (36-42) (35-40) (32-39) | (40-44) (38-42) (36-42) (35-42) 


Smoking+serum cholesterol 3 3 3 2 
Serum cholesterol 


oodmesue j##§.§ 8 
Smoking+blood pressure 2 
Anytwotisk factors = s:35 16 7 14 mo 


(8337) 15-18) (15-20) (12-15) 9) | (27-30) (18-21) 


Smokingsserum cholesterol _ 

a LDL™Lrmrmrmrmw™~”C~C—C—CC...CWsdsizéCOA“ RCOiCiCN 
se 4 2 @ (23) 02 @ 

| 15 1) 2 FY 


Q ) Serum cholesterol b 5 mmol/\ (3) Ether systolic bod press 


Table 9.2. Clustering of cardiovascular disease risk factors by risk factor combinations, area and year, 
women 30—59 years (%). 


28 % to 56 % (p<0.001) in Kuopio (Table 9.2). Women with a combina- 
tion of two or three risk factors declined from 37 % to 8 % (p<0.001) in 
North Karelia and from 30 % to 10 % (p<0.001) in Kuopio over the 20 
year period. In women too, the favourable trend was steeper in North 
Karelia than Kuopio between 1972 and 1977 (p<0.001), after which it 
was similar in the two areas. 

In 1972, the most common combination of any two risk factors 
among women was high serum cholesterol plus hypertension: 31% in 
North Karelia and 24 % in Kuopio. By 1992 the respective proportions 
with this combination had decreased to 3 % and 4 %. Smoking plus 
high cholesterol or hypertension, as well as the combination of all three 
risk factors, were uncommon in women of both areas throughout the 


survey period. 


The proportion of subjects with two or three risk factors increased 
significantly with age (p<0.001) in both genders (Table 9.3). In every 
age group the proportion of high-risk individuals was greater among 
men (p<0.001); this was least so in the oldest age group (50 to 59 years) 
and most obvious in the youngest (30 to 39 years). In the oldest age 
group, the prevalence of subjects with a combination of two or three 
risk factors decreased among men from 60 % in 1972 to 25 % in 1992, 
and among women from 55 % to 16 %. In the youngest age group the 
proportion of high-risk individuals was 41 % among men and 13 % among 
women in 1972, falling to 12 % and 4 % respectively in 1992. 

In men, the most common risk factor combination among the 


youngest age group in both 1972 and 1992 was smoking plus high se- 


MEN WOMEN 
30-39 YEARS 50-59 YEARS 30-39 YEARS 50-59 YEARS 


1992 1972 1992 1992 1972 1992 
No risk factors 20 9 25 8 40 
(18-22) (8-11) (21-30) : (7-9) (35-45) 
Smoking 17 
Serum cholesterol 13 


Blood pressure 9 10 19 16 2] 

Any one risk factor 39 3] 49 37 44 
(37-42) (36- (28-33) (44-55) (35-40) (39-49) 

Smoking+serum cholesterol 15 

Serum cholesterol 

+blood pressure 9 

Smoking+blood pressure ] 

Any two tisk factors 32 43 22 1 52 14 
(30-34) (41-46) (17-26) ; : (50-55) (11-18) 


Smoking+serum cholesterol 
+blood pressure 9 17 4 3 2 
(7-10) Uo) eo) (2-4) (1-3) 


Any two or three risk factors ~= 41 60 25 55 16 
(38-43) (57-63) (21-30) : (52-58) (12-20) 


Number of subjects 13/7 ~=—s-330 117] 354 


Risk factors: (1) Smoking, (2) Serum cholesterol > 6.5 mmol/1, (3) Either systolic blood pressure > 160 mmHg or diastolic blood 
pressure > 95 mmHg. 


Table 9.3. Clustering of cardiovascular disease risk factors by risk factor combinations, age group, 
gender and year (%). 


rum cholesterol, and among the oldest age group was high serum cho- 
lesterol plus high blood pressure. The commonest risk factor combina- 
tion in both age groups of women in 1972 was high serum cholesterol 
plus high blood pressure. However, the proportion with this combina- 
tion decreased considerably in both age groups, from 8 % to 0 % and 
from 49 % to 10 %, respectively, between 1972 and 1992. As with men, 
smoking plus high serum cholesterol was the most common risk factor 
combination in women aged 30 to 39 in 1992. 

Partial age-adjusted correlations of serum cholesterol with systolic 
and diastolic blood pressure were positive among men in 1972, 1982 
and 1992 (Table 9.4). Smoking correlated positively with serum choles- 
terol and inversely with diastolic blood pressure in 1972 and 1992, though 
due to limited power the correlation in 1992 was not significant. 

Among women serum cholesterol correlated positively with systo- 
lic and diastolic blood pressure, but the correlation weakened from 1972 
to 1992. In 1972, smoking correlated inversely with systolic and diasto- 
lic blood pressure but had no correlation with serum cholesterol. By 


1992 the inverse correlation between smoking and blood pressure had 


MEN 
SERUM CHOLESTEROL : SMOKING 
1972 1982 1992 1972 1982 1992 
Systolic blood pressure OC) U0) 8130) 00 0.02 0.02 
Diastolic blood pressure 0130") b1220°9 0160) UC -003 —0.07(*) 
Serum cholesterol O03) 0060") 00h 


SERUM CHOLESTEROL SMOKING 


1972 1982 1992 1972 1982 1992 
Systolic blood pressure O10") GC) 0060) 07") 003 —0.03 
Diastolic blood pressure OT) (01S). 006) 00) 0.00 
Serum cholesterol —0.00 —0.04 Lae) 


Table 9.4. Age adjusted partial correlations between systolic and diastolic blood pressure, serum 
cholesterol and the amount of daily smoking in 1972, 1982 and 1992, men and women 30 to 59 years. 


disappeared and there was positive correlation between smoking and 
serum cholesterol. 

Analysis of covariance of mean systolic blood pressure by smoking 
status and serum cholesterol level among men showed a significant and 
fairly similar reduction of blood pressure in all categories of other risk 
factors between 1972 and 1992. In both years blood pressure was higher 
among those with high compared to low serum cholesterol, but this did 
not depend on smoking status (Table 9.5). The mean amount of daily 
smoking decreased significantly between 1972 and 1992 in all catego- 
ries of systolic blood pressure and serum cholesterol, but the decrease 
was smaller among men with high blood pressure plus high serum cho- 
lesterol than in other groups (Table 9.6). The mean serum cholesterol 
was slightly but significantly higher among smokers and men with ele- 
vated blood pressure, compared to non-smokers and to normotensive 
men (Table 9.7). From 1972 to 1992, there was a universal fall in serum 


cholesterol levels regardless of smoking status and blood pressure level. 


SMOKING 
NO YES 


CHOLESTEROL CHOLESTEROL 
LOW: HIGH? LOW HIGH 


Net reduction 
1972-1992 


Main effects: Smoking n.s. 
Serum cholesterol <0.001 
Year <0.001 


2-woy interactions: n.s. 
3-way interactions: n.s. 


®Serum cholesterol < 6.5 mmol/l 
» Serum cholesterol > 6.5 mmol/| 


Table 9.5. Mean systolic pressure by smoking status and serum cholesterol level in 1972, 1982 and 1992, 
men 30 to 59 years, adjusted for age. 


BLOOD PRESSURE 
LOW: HIGH? 


CHOLESTEROL CHOLESTEROL 
HIGH® 


1972 : 10.5 
(1205) 


1982 8.4 
(501) 


1992 /.] 
(206) 


Net reduction 3.4 


1972-1992 (26.2%) (32.4 %) (29.5 %) 


Main effects: Serum cholesterol < 0.001 
Blood pressure n.s. 
Year <0.001 

2-way interactions: n.s. 

3-way interactions: n.s. 


*Both systolic blood pressure < 160 mmHg and diastolic blood pressure < 95 mmHg 
» Either systolic blood pressure > 160 mmHg or diastolic blood pressure > 95 mmHg 
‘Serum cholesterol < 6.5 mmol/| 
‘Serum cholesterol > 6.5 mmol/| 


Table 9.6. Mean amount of daily smoking by blood pressure and serum cholesterol level in 1972, 1982 
an 1992, men 30 to 59 years, adjusted for age. 


BLOOD PRESSURE 


LOW: HIGH? 
SMOKING SMOKING 


(13.2 %) (13.0 %) (11.4%) 


Main effects: Smoking < 0.001 

Blood pressure <0.001 

Year <0.001 
2-way interactions: N.S. 
3-way interactions: n.s. 


*Both systolic blood pressure < 160 mmHg and diastolic blood pressure < 95 mmHg 
» Either systolic blood pressure > 160 mmHg or diastolic blood pressure > 95 mmHg 


Table 9.7. Mean serum cholesterol by smoking status and blood pressure level in 1972, 1982 and 1992, 
men 30 to 59 years, adjusted for age. 


4. DISCUSSION 


The importance of smoking, blood pressure and serum cholesterol as 
risk factors varies among the populations of different countries. The Seven 
Countries Study found that men who smoke, have elevated blood pres- 
sure or increased serum cholesterol, are at greater excess risk of coro- 
nary heart disease or death in Finland, The Netherlands and U.S.A., 
compared to Southern Europe and Japan (Keys et al. 1980). 

The impact of the three major cardiovascular disease risk factors 
on morbidity and mortality among the North Karelia Project baseline 
survey sample population in eastern Finland was studied in 1981 (Salo- 
nen et al. 1981). The results indicated that smoking, elevated blood 
pressure and serum cholesterol are both independently and jointly relat- 
ed to an increased risk of myocardial infarction and death due to all 
causes and to CVD, and that this phenomenon could largely explain the 
high myocardial infarction rates in the area. 

The strength of the observed inter-relationships between the risk 
factors and the risk, as well as the population-attributable risk, is largely 
dependent on the cut-off point used for a continuous risk factor such as 
blood pressure or serum cholesterol. When the cut-off point is raised 
the number of disease events in the high-risk category — and the popula- 
tion attributable risk — become smaller, but the risk ratio rises. In the 
present survey the cut-off points for blood pressure (160/95 mm Hg) 
and serum cholesterol (6.5 mmol/l) were chosen mainly on the basis of 
national and international recommendations for the treatment of hyper- 
tension and hypercholesterolaemia. It can be argued that a serum cho- 
lesterol value of 6.5 mmol/l is still rather high, and if we had chosen a 
lower cut-off point the proportion of high-risk individuals would have 
risen considerably. In 1992, only about 20 % of adult men and 32 % of 
women in Finland had a serum total cholesterol level lower than 5.0 
mmol/I (Vartiainen et al. 1994), while back in 1972 the proportion was 
below 10 % in both genders. 

Due to a continuous decrease in single risk factors among the pop- 
ulation of eastern Finland (Vartiainen et al. 1994), the proportion of in- 
dividuals with a combination of two or three risk factors also fell mark- 
edly from 1972 to 1992. The favourable trend was stronger in North 
Karelia than in Kuopio during the first five years between 1972 and 


1977, but since then has been quite similar in the two areas. This finding 
is consistent with the fact that the intensive community-based cardio- 
vascular disease prevention programme began in North Karelia in 1972, 
and that many of the activities subsequently spread to the neighbouring 
province of Kuopio, and then to other parts of Finland (Nissinen et al. 
1988). In both areas the reduction of risk factor levels in the 1970s was 
rapid; it then levelled off between 1982 and 1987, and progressed again 
from 1987 to 1992. 

The proportion of individuals with two or three risk factors was 
higher among men than women, particularly in the youngest age group. 
The contrast between the genders in their exposure to these high risk 
factor levels earlier in life may partly explain the gender difference in 
CVD morbidity and mortality in Finland, which is larger than in most 
other countries (WHO Monica Project 1987). 

About one third of men with high blood pressure or high serum 
cholesterol, or both, were still smokers in 1992. The decrease in smok- 
ing was less among hypertensive men with high serum cholesterol than 
other men. Although smoking in women was rarely combined with oth- 
er risk factors, mainly because older women rarely smoked, correlations 
between smoking and other risk factors strengthened from 1972 to 1992. 
This may mean that smoking, which in 1972 was common among all 
men but in women was mostly confined to the young and fairly educat- 
ed, is now tending to become a habit among those with low education 
and socioeconomic status. The true clustering of risk factors may have 
been even stronger than we observed in our study, because it is often the 
case that persons with the most unfavourable health behaviour and high- 
est risk factor levels fail to participate in such surveys (Crique et al. 1978). 
The correlation between blood pressure and serum cholesterol was pos- 
itive in both genders in both 1972 and 1987. This suggests common 
factors (obesity, high fat intake) in the development of high blood pres- 
sure and serum cholesterol (Tuomilehto et al. 1985). 

The observed decrease in CVD risk factor clustering in eastern Fin- 
land demonstrates that this population-based strategy for controlling car- 
diovascular diseases has also been effective for lowering risk factors among 
subjects with the highest risks. In the future, the socioeconomic back- 
ground of risk factor clustering needs closer study. It is possible that high- 


risk behaviours such as smoking and heavy consumption of saturated fat 


and salt were normal among the population in 1972, but in 1992 were 
somewhat extreme behaviours which thus clustered in a particular popula- 
tion group. Because the clustering of risk factors is mainly explained by 
behavioural factors, further research is needed on health education meth- 
ods in different target groups in order to improve the effectiveness of pre- 
ventive strategies, particularly among the sub-populations at highest risk. 

In summary, the proportion of men with none of the three risk 
factors rose from 13 % to 36 % in North Karelia and from 15 % to 35 % 
in Kuopio between 1972 and 1992. Among women the respective in- 
creases were from 24 % to 57 % and from 28 % to 56 %. The proportion 
of high risk men with a combination of two or three risk factors de- 
creased from 54 % to 19 % in North Karelia and from 50 % to 22 % in 
Kuopio; among women the decreases were from 37 % to 8 % and from 
30 % to 10 %, respectively. In both genders the latter trend was stronger 
in North Karelia during the first five years of follow-up, but was subse- 
quently quite similar in the two areas. The observed decrease in CVD 
risk factor clustering demonstrates that this population-based strategy 
for the control of CVD has also been effective in decreasing the risk 


factor levels among high risk subjects. 
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1. INTRODUCTION 


Although overall changes in coronary heart disease (CHD) mortality in 
Finland have been favourable since the late 1960s (Py6rala et al. 1985), 
the disparity in CHD mortality between socioeconomic groups has since 
widened (Valkonen et al. 1990, Valkonen et al. 1993, Valkonen 1992). 
There is evidence of similar developments in England (Marmot and 
McDowell 1986) and in the United States (Wing et al. 1987, Pappas et 
al. 1993) during the 1970s. 

In Finland (Valkonen et al. 1993, Tuomilehto et al. 1987, Pekkanen 
et al. 1995a, Valkonen 1992, Pekkanen et al. 1995b) as in most other 
industrialized countries (Adler et al. 1993), the lower socioeconomic 
groups tend to have a worse coronary risk profile and higher coronary 
mortality than the better off. Socioeconomic differences in CHD mor- 
tality are more pronounced in Finland than elsewhere in Scandinavia, 
resembling more those seen in England (Pyo6rala et al. 1985, Valkonen 
1992). Part of the excess mortality is due to the more adverse risk factor 
profile (Pekkanen et al. 1995a, Salonen 1982, Marmot et al. 1984), which 
suggests an approach for narrowing socioeconomic disparities in health 
according to health policy goals (WHO 1985). However, observations 
from industrialized countries seem to be suggesting growing socioeco- 
nomic disparities in the prevalence of cardiovascular risk factors, espe- 
cially smoking (Pierce et al. 1989, Covey et al. 1992, Rosen et al. 1990, 
National Center for Health Statistics 1987). Moreover, it is possible that 
health education campaigns have a bigger impact on better educated 
population groups, which might result in further education-based differ- 


ences in risk factor levels. 


This chapter examines the changes which have occurred in differ- 
ences between educational groups in CHD risk factors among middle- 
aged men and women in Eastern Finland, and compares North Karelia 


with its reference province of Kuopio. 


2. STUDY POPULATION AND METHODS 


The cross-sectional population surveys in 1972, 1977, 1982, 1987 and 
1992 assessed the levels of coronary risk factors in North Karelia and 
Kuopio, as described in the previous chapter. 

In the surveys, the question on years of education was always: “How 
many years of your life did you spend at school, or in full-time study 
altogether?” The average length of education in Finland has increased 
significantly over the past 20 years, so to obtain groups which would 
remain more or less the same size throughout the study period, each 5- 
year birth cohort, men and women included, was divided into four edu- 
cational categories. 

In the study population, birth years ranged from 1913 to 1962, so 
there were ten 5-year birth cohorts. For each cohort, the mode for years 
of education was determined. From oldest cohort to youngest the modes 
were: 4, 4,6,6, 8,8, 8,8, 10, and 11 years. Persons with as many years of 
education as the mode formed what we called the “medium” education 
category. Those with less education than this belonged to the “low” ed- 
ucation group, while those in the highest quantile of all formed the “high- 
est’ education group. The remaining subjects were termed the “higher” 
education group. 

Differences between educational groups in risk factors were ana- 
lyzed using logistic regression models for categorical variables, and anal- 
ysis of covariance for continuous variables. No trend tests were used, 
education was always treated as a categorical variable with three degrees 
of freedom. All the models included year of survey and age. Differences 
between educational groups in risk factor trends were tested by adding 


to the model an interaction term between education and year of survey. 


(df=9). 


3. RESULTS 


The average time spent at school and studying lengthened rapidly after 
1972, the year of the first surveys in eastern Finland. Taking North Kare- 
lia and Kuopio together, the proportion of men with under 8 years of 
education was 55 % in 1972, but 15 % in 1992, at the same time, men 
with at least 12 years of education increased from 9 % in 1972 to 31 % in 
1992. The respective percentages for women with the shortest and longest 
education were 51 % and.9 % in 1972, and 9 % and 38 % in 1992. The 
numbers of subjects surveyed by level of education (using categories 
described earlier) are given in Table 10.1. 

Most risk factors were lower among the most educated men and 


women throughout the study period (Fig 10.1-10.3). The main excep- 


LEVEL OF 
EDUCATION* 


LOW 
MEDIUM 
HIGHER 
HIGHEST 


MEN, KUOPIO 


LOW 
MEDIUM 
HIGHER 
HIGHEST 


LOW 
MEDIUM 
HIGHER 
HIGHEST 


WOMEN, KUOPIO 


LOW 
MEDIUM 
HIGHER 
HIGHEST 


* Number of years of education relative to each person’s five year birth cohort. 


Table 10.4. Numbers of men and women aged 30-59 years examined by level of education in North 
Karelia and Kuopio. . 


tion was smoking among women during the 1970s. Education differenc- 
es in serum cholesterol and diastolic blood pressure level did not change 
significantly from 1972 to 1992 in either study area. 

In 1972, the best educated women had the highest prevalence of 
smoking (Fig. 10.3). Since then smoking has declined somewhat in this 


group but increased in all others, so that the association between educa- 


tion and smoking has changed direction in both study areas (interaction 


between year of survey examination and educational level p<0.01). The 


rise in smoking among women has been especially rapid among the least 


educated. 
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Figure 10.1. Serum Cholesterol 
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4. DISCUSSION 


These findings reveal no major contrasts between North Karelia and 
Kuopio in terms of differences between educational groups in mean car- 


diovascular risk factor levels. The declines in serum cholesterol and di- 


astolic blood pressure among both sexes, and in smoking among men, 


have been very similar in all educational groups, causing very little in- 


crease or decrease in the education differences in risk factor levels. By 


contrast, differences between educational groups in smoking among 


women have widened rapidly. 
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Figure 10.2. Diastolic blood pressure 
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Finland has enjoyed a remarkable fall in coronary heart disease 
mortality over the last 20 years. Nevertheless, male CHD mortality, es- 
pecially in Eastern Finland, remains among the highest in the world 
(WHO MONICA project 1987). Average levels of many classical CHD 
risk factors also seem to have declined since the mid-60s (Py6rdala et al. 
1985, Vartiainen et al. 1994, Pekkanen 1987). Although changes have 
generally been favourable, relative disparities in CHD mortality between 
educational groups have increased. Absolute differences, on the other 
hand, have been fairly stable. The findings are similar when occupation 


rather than education is used in the analyses (Valkonen et al. 1990, Valko- 
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Figure 10.3. Smokers 


nen et al. 1993). There is evidence of corresponding developments in 
England during the 1970s (Marmot and McDowell 1986), and in the 
United States education differences in all-cause mortality seem to have 
widened between 1960 and 1986 (Pappas et al. 1993). Variations in CHD 
mortality between communities with differing occupational structures 
also grew in the USA between 1968 and 1982 (Wing et al. 1987). 

In most industrialized countries the lower socioeconomic groups 
tend to have a more adverse cardiovascular risk factor profile (Tuomile- 
hto et al. 1978, Adler et al. 1993, Pekkanen et al. 1995b). Much of the 
association between socioeconomic status and CHD mortality in Fin- 
land, as elsewhere, is mediated through the known, preventable risk fac- 
tors (Pekkanen et al. 1995a, Salonen 1982, Marmot et al. 1984). There 
are a few reports suggesting growing socioeconomic differences in the 
prevalence of some cardiovascular risk factors. Two reports from the 
United States (Pierce et al. 1989, Covey et al. 1992) and one from Swe- 
den (Rosen et al. 1990) have exposed increasing socioeconomic dispar- 
ities in the prevalence of smoking, and a study from the United States 
suggests the same trend for mean serum cholesterol level (National Center 
for Health Statistics 1987). 

The present analyses reveal growing differences between educa- 
tional groups in the prevalence of smoking among women. It is not pos- 
sible to make a direct comparison between the present risk factor trends 
and the general mortality trends in Finland, as these data concern east- 
ern Finland only. If the respective changes on the national scale have 
been similar to those found here, the diverging trends in smoking among 
women may well have contributed to the similar divergence in CHD 
mortality among them. However, smoking has increased mainly in the 
younger age groups (Vartiainen et al. 1986), and may not yet have had a 
strong effect on mortality. Also, there were no concomitant increases in 
differences between educational groups in serum cholesterol, diastolic 
blood pressure, and in smoking among men. So the observed rising trend 
in certain risk factor levels would appear too limited to explain the wid- 
ening socioeconomic contrast in CHD mortality, at least among men. 
The increasing differences between educational groups in CHD mortal- 
ity may partly reflect similar tendencies in other factors, eg. physical 
activity, use of alcohol, and dietary changes not reflected in serum cho- 


lesterol level. The use of health services may also vary between socioe- 


conomic classes, which could lead to differences in prognosis of acute 
myocardial infarction. 

There was no evidence here of diminishing differences in risk fac- 
tor levels between educational groups. However, the present analyses 
do not suggest that a community-wide cardiovascular prevention pro- 
gramme would actually increase differences between educational groups 
in risk factor levels, as has been suggested. In order to narrow health 
inequalities between socioeconomic groups in the future, health promo- 
tion measures and methods should take into particular account the needs 
of the lower social classes. Emerging health inequalities also need to be 
addressed at multiple levels, from general social policy to everyday prac- 
tice, in order to create wider and more effective programmes of health 
promotion (Adler et al. 1993). 

In summary, the better educated men and women of both study 
areas tended to have the lowest levels of serum cholesterol and diastolic 
blood pressure throught the entire study period from 1972 to 1992. The 
decline in these risk factors occurred at about the same rate in all the 
educational groups in both provinces. The same was true of smoking 
among men, while the proportion of women smokers was highest among 
the more educated in the 1970s but lowest in the 1980s, again in both 
study areas. The overall findings indicate no major disparities of the 
intervention effect in North Karelia between people with different lev- 


els of education. 
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HEALTH BEHAVIOUR CHANGES 
-IN NORTH KARELIA 


Satu Helakorpi 
and Pekka Puska 


1. INTRODUCTION 


Trends in health behaviour in North Karelia from 1972 to 1977 were 
monitored by the biannual postal surveys designed to gather informa- 
tion for on-going project planning, feed-back and evaluation. The meth- 
ods and some of the results of these surveys were reported in the WHO 
Monograph on the North Karelia Project in 1972—77 (Puska et al. 1981). 

Since 1978, the National Public Health Institute has monitored 
the health behaviour of the adult Finnish population by annual postal 
surveys, with a supplementary sample of North Karelians included. This 
extra sample has been a useful tool in the intervention, management 
and evaluation of the North Karelia Project. The survey focuses mainly 
on smoking and dietary habits, but also covers alcohol consumption, 
dental hygiene, physical exercise, subjective health status and use of 
health services. 

This chapter reviews the change process in health behaviour among 
the adult population of North Karelia in 1972—1993. Only limited infor- 
mation is available for the period 1972-77, so the results for 1978-93 
are more detailed. The health behaviour variables concern current smok- 
ing, dietary habits, time of last blood pressure measurement, time of last 


blood cholesterol test, physical exercise and consumption of alcohol. 


2. METHODS 


The baseline project survey took place in spring 1972. From 1972 to 
1977 the data was gathered biannually with postal questionnaires using 
independent random samples of 25 to 59-year-old citizens of North 


Karelia. The average response rate was 87 %. 


Since 1978 the study material has been obtained annually via a postal 
survey. Independent random samples of the adult Finnish population aged 
15 to 64 are drawn from the National Population Register. The sample size 
is 5000 for the national sample and 1200 in North Karelia. A questionnaire 
is mailed in April and another one to the non-respondents after about one 
month. A final questionnaire is mailed in June to those who have still not 
responded. The average response rate is 78 % in North Karelia. 

In this report respondents younger than 25 years or older than 59 
years were excluded to preserve comparability between all the surveys 
done in North Karelia from 1972 to 1993 (Table 11.1). 


3. RESULTS 


3.1 SMOKING 


The proportion of current smokers (regular smokers for at least one year 
and had smoked during the previous month) was 51 % among men in 
spring 1972 (baseline survey) and thereafter declined until 1980, since 
when it has varied between 35 % and 40 %. In 1992—93 the prevalence 
of smoking among 25—59-year-old men was 37 % in North Karelia and 


38 % in the national sample. 


- SPRING 1972 2 | t=” 
me) 
| 1974 _ 

ws 
Ws 


wrt” 

198081 

Co 

1984-85. 

198687” 

‘198889 

1990-91 |. | 

1992-93 _ 1 a _ 


Table 11.1. Number of respondents by year and sex (aged 25—59 years). 
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Among North Karelian women the proportion of current smokers 
was about 12 per cent in the 1970s. From 1980 to 1987 the prevalence 
was below 16 %, but had risen to 19 % by the end of the 1980s. In 
1992-93 the rate was again lower, at 16 %. Smoking among women has 
been lower in North Karelia than on the national level throughout the 
entire period of follow-up surveys (Figure 11.1). 

Among the smokers surveyed from 1972 to 1993 almost 75 % of 
men and 70 % of women were of the opinion that they smoked too 
much. Between 1978 and 1993 almost 60 per cent of both sexes claimed 
they wanted to quit smoking, and about one-third of current smokers 
reported that a doctor or nurse had advised them to quit. Among smok- 
ing men in 1972-79, nearly one fifth reported having tried to quit dur- 
ing the previous six months. The corresponding prevalence among wom- 
en averaged 35 %. Since 1980 about 10 % of men and 20 % of women 


have tried to quit during the previous six months (Figure 11.2). 
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3.2 DIETARY HABITS 


Dietary habits have made extraordinary progress in the direction of rec- 
ommendations. Over the study period the consumptions of butter and 
high fat milk have been in dramatic decline. At home, the use of vegeta- 
ble oil for cooking and the consumption of fresh vegetables rose sub- 
stantially from 1972 to 1993. 

In the spring of 1972 in North Karelia, 86 % of men and 82 % of 
women reportedly used mainly butter on bread; by 1993 the propor- 
tions were just 12 % and 10 %, respectively, while 35 % and 41 % were 
using low fat spread (margarine with 40 or 60 % fat content) on bread 


(Figures 11.3 and 11.4). On the national level in 1993 butter consump- 
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tion on bread was the habit among 12 % of men and 8 % of women, and 
low fat spread among 32 % and 35 %, respectively. In 1972, only 2 % of 
North Karelians used vegetable oil for cooking, while from 1973 to 1987 
the figure was about 6 %. By 1993 nearly one third of the province's 
population was using vegetable oil for cooking (Figure 11.5). 
Consumption of whole milk (fat 4.4 %) and “regular” milk (fat 3.9 %) 
were combined into a single category: the consumption of high fat milk. 
In 1972, 71 % of men and 57 % of women drank high fat milk, while by 
1993 these proportions had shrunk to 14 % and 9 %. On the other 
hand, consumption of “low fat" milk (fat 2.5 %) rose from 1972 to 1976 
among both sexes. In 1976 the fat percentage of low fat milk was altered 


from 2.5 to 2.9 and its consumption decreased thereafter. Since 1983 the 
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fat percentage of “low fat” milk has been 1.9 and its consumption persisted 
at about 40 % among men and women during the period 1983-93. Use of 
skim milk (fat 0.05 %) has risen since the 1980s. In 1993, 21 % of men and 
23 % of women in North Karelia used skim milk, while 21 % and 31 % 
respectively drank no milk at all (Figures 11.6 and 11.7). In the national 
sample, by comparison, 19 % of men and 27 % of women drank skim 
milk in 1993, and 23 % and 27 % did not drink milk. 
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From 1979 onwards, the consumption of vegetables was assessed 
as the eating of vegetables (potatoes excluded) in a salad or as such. 
From 1979 to 1993, the prevalence of eating vegetables 6-7 days a week 
grew from 10 % to 22 % among men and from 12 % to 36 % among 
women. The figure (Figure 11.8) displaying the consumption of vegeta- 
bles also shows the trends in the use of butter on bread, and the change 


in the consumption of skim milk during the study period. 
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The survey questionnaire also asked people to report whether they 
had made any changes in their diet for health reasons during the preced- 
ing year. From 1979 to 1993 the most commonly reported changes in 
dietary habits were reduced use of fat, increased consumption of vegeta- 
bles, changed quality of fat, and less salt and sugar. In 1987—93 there 
were greater changes in dietary habits, especially among men. In the 1993 
survey slightly over half the men and 70 % of the women reported having 
modified some dietary habits during the preceding year, 30 % of men and 
44 % of women had reduced their use of fat, and 30 % and 37 % respec- 
tively had increased their consumption of vegetables (Figure 11.9). 


3.3 PHYSICAL EXERCISE 


The proportion of people who engaged in leisure time physical activity 
at least twice a week rose between 1978 and 1993: from 35 % to 50 % 
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Figure 14.10. 
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among men, and from 40 % to 60 % among women. In the national 
sample the corresponding changes were from 40 % to 50 % for men, 
and from 40 % to 55 % among women (Figure 11.10). 

Between 1979 and 1986 the proportion of North Karelians report- 
ing that they walked or cycled at least 15 minutes a day to and from 
work fell from 30 % to 20 % in men, and from 70 % to 50 % in women. 
Since 1986 the declining trend has continued — by about 20 % among 
men and 50 % among women (Figure 11.10). 


3.4 ALCOHOL CONSUMPTION 


The proportion of men reporting alcohol use was about 85 per cent 
throughout the period 1982—93, while in women the rate increased from 
65 % to 80 %. Beer drinking became more popular among both sexes; 
between 1978 and 1993 the proportion of people who had drunk beer 
during the previous week grew from 45 % to 65 % among men and from 
15 % to 40 % among women. The proportion of medium strength beer 
drinkers has also increased, especially during the 1990s; in 1993, about 
80 % reported drinking mainly medium strength beer. 

The proportion of those who had drunk strong alcohol during the 
previous week has slightly decreased in North Karelia. The prevalence of 
wine drinking during the previous week rose from 15 % to 25 % among 


men, and from 15 % to 30 among women in 1982—93 (Figure 11.11). 


3.5 BLOOD PRESSURE AND CHOLESTEROL 
MEASUREMENTS 


In the spring of 1972, 28 % of men and 44 % of women reported that 
their blood pressure had been measured during the previous six months; 
17 % of men reported that their blood pressure had never been taken, or 
they knew nothing about it, and the corresponding prevalence among 
women was 5 %. From 1973 to 1993 almost half of the men and 60 % of 
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Figure 11.44. 

Proportion (%), by 
gender, of those drinking 
alcobol, and who bad 
drunk beer, wine or strong 
alcohol during the past 
week, in North Karelia in 
1978—93. 


Figure 11.12. Time of 
last blood pressure 
measurement among 
25—59 year old men in 
North Karelia in 
1972—93. 
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the women reported a blood pressure measurement during the previous 
six months. By 1993 less than 2 % cent of both sexes reported that their 
blood pressure had never been measured (Figures 11.12 and 11.13). 

In 1972, 8 % of men and 6 % of women in the province reported 
that their serum cholesterol had been measured during the previous half 
year, with about 80 % of both sexes reporting that it had never been 
measured, or they knew nothing about it. Blood cholesterol measure- 
ment rates increased sharply in 1972—78 and again in 1988-89. 

By 1993, the proportion of those reporting that their serum choles- 
terol had never been tested had decreased to about 20 % in men and 15 
% in women. Till the end of the 1980s serum cholesterol testing was 
more common among men than women, while since 1988 it has been 


almost equal (Figures 11.14 and 11.15). 
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4. DISCUSSION 


Health behaviour changes in North Karelia have been substantial over 
the study period, particularly in dietary habits. In 1972 over 80 % of the 
provinces citizens used mainly butter on bread, while this had declined 
to just 10% in 1993. The prevalence of high fat milk consumption 
dropped among men from 70 % to 14 %, and among women from near- 
ly 60 % to 10 %. The alcohol consumption in North Karelia grew dur- 
ing the study period, but only from wine and beer. Leisure time physical 
activity increased steadily. 

The prevalence of smoking among men decreased from 51 percent 
to 36 per cent. Smoking among women in North Karelia increased from 
12 % to 16 % and has remained on a lower level than in the national 
sample. It should be noted that the criteria used for current smoking are 
broader than for daily smoking. Thus the respective rates for daily smok- 
ing in 1993 were 33 % for menand 14 % for women. 

Blood pressure measurements became much more common in 1972— 
74, especially among men, and the rate has since remained surprisingly 
stable. Blood cholesterol testing also increased sharply during the initial 
project phase in 1972—78, and then again in connection with the North 
Karelia Cholesterol Project in 1988-89. 

Although the postal survey used for health behaviour monitoring 
cannot supply very detailed data on health related lifestyles, the trends 
observed are likely to be largely valid because the method has stayed 
very similar throughout. The more detailed published reports provide a 
good deal of extra information on health behaviour in different sub- 
groups of the population (Helakorpi et al. 1993). 

In addition to serving project evaluation needs, the health behav- 
iour monitoring system has proved a remarkably useful intervention tool, 
both in North Karelia and nationwide. The favourable trends have been 
communicated back to people via the media and health education mate- 
rials, in order to encourage and reinforce attitudes to the recommended 
lifestyle changes. On occasions, the survey has also been exploited to 
raise concerns and to direct health promotion activities to subgroups in 


particular need. 


Ensuring that the latest trends in health and health education re- 
main newsworthy issues has proved a very helpful strategy for keeping 


health-related lifestyles firmly in the “public agenda”. 
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MORTALITY CHANGES 


Pekka Puska, 

Jaakko Tuomilehto, 
Erkki Vartiainen, 
Heikki J. Korhonen and 
Jorma Torppa 


1. BACKGROUND 


The North Karelia Project was launched when CVD - especially ischae- 
mic heart disease (IHD) — mortality rates were exceptionally high in 
Finland, particularly in the eastern regions (Karvonen et al. 1967, Keys 
1980, Pisa et Uemura 1982). 

The main objective at the outset was to achieve a substantial de- 
cline in this mortality, especially among middle-aged men. When the 
project joined the WHO CINDI and INTERHEALTH programmes lat- 
er on, there was a greater emphasis on more integrated needs of non- 
communicable disease (NCD) prevention. 

Earlier publications from the North Karelia Project team reported 
a major decline in IHD mortality. The analyses also showed that in the 
1970s this decline was significantly greater than in the reference prov- 
ince of Kuopio (Salonen et al. 1983). As the follow-up continued in the 
1980s, the IHD mortality was observed to stabilize (Tuomilehto et al. 
1989). 

This chapter presents and analyzes the 20 year trends in IHD and 
other NCD mortality in North Karelia and all Finland. 


2. MATERIAL AND METHODS 


The mortality data for North Karelia and all Finland were obtained from 
the Central Statistical Office of Finland, which reviews the diagnoses 
made by local doctors on individual death certificates according to the 
International Classification of Diseases (ICD). The 8th revision of the 
ICD was used in Finland from 1969 to 1986, and the 9th revision there- 


after. The following ICD codes were used for the mortality categories: 
cardiovascular diseases 390-459, ischemic heart disease 410-414, can- 
cers 140-239, and lung cancer 162. 

The mortality rates were calculated on the basis of population data 
from the national population registry. Age adjustment was done using 
the Finnish population in 1972 as standard. The mortality trends for 
North Karelia and Finland, their changes and the 95 % confidence inter- 
vals, were calculated using a general linear models procedure (GLM pro- 
cedure of the SAS statistical software, SAS Institute 1985). To calculate 
the differences between the trends and their statistical significance, the 
logarithms of the mortality rates were used as dependent variables. Year, 


area and year-area interaction were used as independent variables. 


3. RESULTS 


There was a remarkable decline in CVD and cancer mortality among 
the male population aged 35—64 years in North Karelia and all Finland 
after the pre-programme period (1968—71). When the observation was 
divided into the two sub-periods 1969-81 and 1982—92 (Figures 12.1 
and 12.2) it can be seen that the 1970s saw a sharper decline in IHD 
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Figure 12.1. Mortality from coronary heart disease (men 35—64 years) 
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Figure 12.2. Mortality from cancer (men 35—64 years) 


among men in North Karelia than in all Finland. Thereafter the decline 
in both steepened even further, but Finland steadily caught up with the 
development in North Karelia. 

The decrease in cancer mortality among men in North Karelia and 
all Finland was rather similar in the 70s, but in the following decade it 
was steeper in North Karelia, largely due to the changes in lung cancer 
mortality. The mortality data on time trends have been used in Figures 
12.3 and 12.4 to illustrate the relative (i.e. percentage) change in IHD 
and cancer mortality among men after the pre-programme period. 

Figure 12.5 shows the decline in IHD mortality in North Karelia in 
10 year age groups. The relative decline was clearly greater among the 
younger age groups, especially in men. 

Tables 12.1 and 12.2 show the age-adjusted mortality rates among 
the 35-64 year old male and female population in all Finland and in 
North Karelia in 1969-71 (pre-programme period) and 1990—92. Before 
the programme began the mortality in Finnish males was exceptionally 
high; the approximate male/female ratio for IHD was 5, for cancer 2 and 
for total mortality 3. The mortality rates in North Karelia were general- 


ly higher than in all Finland, except for women's cancer and violent deaths. 
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From 1969-71 to 1990—92 a substantial decline was seen in all ma- 
jor causes of mortality, except for violent causes and female cancers. The 
decline in CVD mortality (over 50 % in men and 60 % in women) was 
due to reduced mortality from both ischaemic heart disease and cere- 
brovascular disease. 

From 1969-71 to 1990—92 the declines in all cause and CVD mor- 
talities were much the same in North Karelia and all Finland. Cancer 
mortality among men declined significantly more in North Karelia 
(46.1 %) than in all Finland. 

If the very last year of follow-up (1992) is used, the decline in CVD 
mortality in men from the pre-programme period was 57 % in North 
Karelia and 52 % in all Finland. The respective figures for IHD mortality 
are 59 % and 54 %. 
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Figure 12.5. Percent decline in CHD mortality in North Karelia from 1969-71 to 1990—92 in different 
agegroups. ‘very few cases. 


| auvriwan | wonra aneu 


1358 1598 


MORTALITY 


ALL CAUSES 
1969-71 
1990-92 
70 CHANGE 


CARDIOVASCULAR DISEASES 
1969-71 
1990-92 
70 CHANGE 


ISCHAEMIC HEART DISEASE 
1969-7] 
1990-92 
7 CHANGE 


CEREBROVASCULAR DISEASE 
1969-7] 
1990-92 
7 CHANGE 


CANCER 
1969-7] 
1990-92 

7 CHANGE 


VIOLENT CAUSES 
1969-71 
1990-92 
7 CHANGE 


Table 12.1. Age-adjusted mean annual mortality rates (per 100.000) in 1969-74 and in 1990-92 in 
all Finland and in North Karelia and respective changes among the 35—64 year old male population. 


Table 12.3 shows the average annual number of deaths from all 
causes and from CVD in North Karelia and all Finland, in 1969-71 and 
in 1990-92. It can be seen that twenty years after the programme began, 
there were 2817 fewer deaths annually in all Finland and 202 fewer in 
North Karelia among men aged 35—74 years. For women the respective 
figures were 2787 and 164. In North Karelia 82 % and inall Finland 
89 % of this decline was due to reductions in cardiovascular deaths. 

Over the project period in this age group the number of deaths was 
about 50 000 less in all Finland and 3 800 less in North Karelia com- 
pared to the numbers if mortality had stayed at the pre-programme lev- 
el. Life expectancy at birth rose from 66.4/74.6 years (males/females) in 
1971, to 71.7/79.4 years in 1992. 
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Table 12.2.Age-adjusted mean annual mortality rates (per 100.000) in 1969-74 and 
in 1990-92 in all Finland and in North Karelia and respective changes among the 35—64 year old 
female population. 


4. DISCUSSION 


The findings show a marked decline in the mortality rate of the middle-aged 
population. The decline in IHD mortality started in North Karelia very 
soon after the intervention began. In the 70s there was a significantly steep- 
er decrease in North Karelia than in all Finland or Kuopio (Salonen et al. 
1981), which corresponds with the clearly greater reduction in the risk fac- 
tors there during the decade. Thereafter the trend somewhat levelled off in 
North Karelia, and was soon caught up by the steeper decline in all Finland. 

During the last few years the decline has again been very steep in 
North Karelia. In 1992 the IHD mortality rate in North Karelia 
was 59 % lower, and preliminary information indicate that in 1994 it 


was 65 % lower, than the preprogramme (1969-71) rate. 
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Table 12.3. Average annual number of deaths of all causes and of CVD in North Karelia and in all 
Finland in 1969-71 and in 1990-92. 


The development in CVD mortality was very similar among wom- 
en, too. In fact, the relative decline was, if anything, a little greater than 
among the men. 

A major decrease also took place in cerebrovascular disease mortal- 
ity. Thus the decline in total cardiovascular disease mortality was of the 
same magnitude as for ischaemic heart disease. 

The decline in cancer mortality in North Karelia became more pro- 
nounced than in all Finland only during the second 10-year period. The 
21-year decline in cancer mortality among men was significantly greater 
in North Karelia than all Finland (46.1 % vs. 35.6 %). The relative de- 
cline in cancer mortality in North Karelia over this period was consider- 
able and nearly as large as for cardiovascular diseases. 

Although the mortality data are based on routine sources, they are 
likely to be quite valid for the middle-aged population. For site-specific 
cancers the numbers of deaths in North Karelia are small. The reduction 
in lung cancer mortality, however, was significantly greater than in all 
Finland, which accords with the smoking figures. The proportion of male 
smokers has declined in all Finland since the early 1960s, but in the 
1970's the decrease was considerably greater in North Karelia than in 
the reference area (Vartiainen et al. 1991). Allowing for a relatively long 
incubation period, the impressive downward trend of lung cancer mor- 
tality in North Karelia, particularly during the 1980's, is in good agree- 


ment with the smoking changes. 


Changes in violent deaths were generally quite small. Among wom- 
en the numbers were especially small in North Karelia at the outset. 
Generally, traffic accident mortality has decreased, while alcohol-relat- 
ed accident mortality has increased along with the overall rise in alcohol 
consumption. It is worth mentioning that a prospective study of the 1972 
population sample found that serum cholesterol was not associated with 
risk of violent death, while smoking and alcohol consumption were pos- 
itively associated (Vartiainen et al. 1994). 

Thus, there has been a remarkable decline in mortality among the 
middle-aged population in association with the risk factor reduction. 
This has particularly concerned CVD in both sexes, and cancer among 
men. Some 3 800 premature deaths have been prevented in North Kare- 
lia and 50 000 in the whole of Finland. 

A separate analysis has shown that the observed reductions in pop- 
ulation risk factor levels can explain most of the decline in CHD mortal- 
ity (Vartiainen et al. 1994). Of the single risk factors, reduction in serum 
cholesterol level had the greatest impact. 

It is thus likely that most of the extraordinary decline in CVD and 
cancer rates has been due to the reduction achieved in target risk fac- 
tors, i.e. to primary prevention. Concurrent improvements in therapy 


have also naturally contributed to these favourable developments. 
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_ TRENDS IN ACUTE 
MYOCARDIAL INFARCTION AND 
CORONARY DEATH IN NORTH 

_ KARELIA — RESULTS FROM THE 
_ AMI REGISTER 


— Harri Mustaniemi 


1. INTRODUCTION 


The AMI register for North Karelia began operating on May 1st 1972, 
as the project was getting underway. All men and women in the prov- 
ince suspected of having acute myocardial infarction (AMI) or coronary 
death were included in the register as soon as possible, even if dead 
when registered. In the first few years there was no upper age limit, but 
since 1978 only victims under 65 years old have been registered. 

In the early 80s, a new IHD register protocol was developed in 
connection with the WHO MONICA Project. This was founded on the 
earlier WHO IHD Register Project and on experiences gained in the 
United States. 

Until 1982 the AMI register procedure in North Karelia was based 
on the old WHO recommendations (WHO 1971); this is referred to 
here as the WHO7!1-period. In 1982 the MONICA register criteria 
(WHO 1990) were applied. After ten years of the MONICA Project 
(called FINMONICA in Finland), the registration continues in a limited 
area, and is now known as the FINAMI Project (Table 13.1). 


FROM | 10 | CRITERIA USED in GROUP (YEARS) | NAMEUSED _| 
WHO (1971) (WHO71) 
WHO (1971) (WHO71) 


MONICA . FINMONICA 
MONICA : FINAMM| 


Table 13.1. Periods of AMI registration in North Karelia. 


The FINMONICA Project and its continuation phase comprise, in 
addition to North Karelia, the two monitoring areas of Kuopio, and Turku/ 


Loimaa in southwestern Finland. 


2. METHODS 
2.1. THE REGISTRATION IN PRACTICE 


The unit of registration was a 28 day event; an AMI recurring during the 
28 day period was not registered as a new event. Information collected 
from the patient records was used to distinguish the: first myocardial 
infarction from recurrent ones. 

The registration included all deaths attributed by death certificates 
to IHD and all non-fatal events clinically diagnosed as acute myocardial 
infarction occurring to men and women aged over 25 years. 

The province's specialized central hospital in Joensuu had 99-167 
beds during the study period, plus a coronary care unit with eight beds. 
About 70-75 % of AMI patients under 65 years were treated in the cen- 
tral hospital and most of the rest in four health centre wards. 

The AMI Register was located at the central hospital and had a 
register nurse who interviewed the patients and gathered all other in- 
formation on the events. She used standardized record forms which 
were versions of the originals used in the WHO register and MONI- 
CA studies. Despite simplifications and protocol modifications, all 
important details on the current event were included in all versions. 
The items were: gender, birth date, date of onset of attack, survival at 
28 days, symptoms, electrocardiogams (ECG), enzymes, diagnostic 
category and clinical diagnosis, death certificate diagnosis and necropsy 
findings. 

One or two of the ward nurses at each local health centre treating 
AMI patients were designated as register nurses responsible for gather- 
ing data on patients treated there. The record forms and complementary 
medical data, plus ECGs and data on cardiac enzymes, were sent to the 
registry at the central hospital where the data were scrutinized and com- 
plemented. The final diagnostic classification of both fatal and non-fatal 


cases was made by the registry doctors. 


Non-fatal events were classified as definite, possible, no myocar- 
dial infarction and, from 1982, ischemic cardiac arrest. The categories 
of fatal events were definite AMI, possible AMI or coronary death, in- 
sufficient data, and no AMI/coronary death. 

The principal register sources of non-fatal events were the daily 
hospital records, because practically all patients diagnosed with AMI 
were treated as inpatients in the central hospital or health center wards. 
This made it possible to actively screen the admissions and to interview 
patients — the “hot pursuit” approach (Tunstall-Pedoe 1988). So-called 
silent AMIs were not included. 

Living patients were usually identified and registered on the basis 
of typical retrosternal pain, without waiting for the final clinical diagno- 
sis. In some cases the clinical picture was dominated by dyspnoea, a 
sense of suffocation, indigestion, general malaise etc. If suspicion of AMI 
was strong enough, these cases were also registered. In some cases the 
decision to register was based on pathological laboratory or ECG find- 
ings. 

Most of the fatal events were derived from the death certificate 
data. The registry nurse regularly monitored all death certificates for 
suspect events. Particularly in cases where autopsy was not performed, 
additional information was sought from old patient records and some- 
times by interviewing relatives or other people who knew something 
relevant about the patient's history. This procedure left very few cases in 


which additional information was totally absent. 
2.2. QUALITY CONTROL 


Regular meetings were organized for the involved staff to maintain the 
quality and coverage of the register. 

To check the consistency of the register's diagnostic classification 
in the 1970s, a random sample of 30 cases annually was blindly reclassi- 
fied by the same doctor who made the initial classification. There was 
no significant divergence between the two classifications (Salonen et al, 
1979). During the MONICA period beginning in 1982, repetitive qual- 
ity control procedures were carried out, both internationally and inter- 
nally (Tunstall-Pedoe, 1988 and 1989, Salomaa et al, 1992). The quality 


control centres for event registration (Dundee, Scotland) and for ECG 


coding (Budapest) were responsible for providing training material. The 
MONICA Data Centre in Helsinki conducted logistic and consistency 
searches for possible duplicate registrations etc. 

From the mid- 1980s computerized data files of all hospital discharg- 
es in North Karelia were available. Lists of discharges with ICD codes 
410-414 were produced regularly and used to ensure the completeness 
of registration. Similarly, the fatal event data recorded in the register 
were cross-checked with the official statistics in the National Death 


Certificate Register, and complemented when necessary. 
2.3. THE REGISTER CRITERIA 


The diagnostic classification was based on the following variables, used 
in both the old WHO and the MONICA criteria: 1) symptoms, 2) ECG 
findings, 3) enzyme findings, 4) autopsy findings, 5) history of previous 
AMI and 6) history of previous ischaemic heart disease, as described in 
many previous reports (e.g. Salomaa et al, 1992). 

The two sets of criteria (old WHO and MONICA) differ in many 
respects, most obviously in their classification of the ECGs and enzymes. 
The ECG interpretation in the old WHO classification, which originat- 
ed in the 1950s, is less exact than in the MONICA criteria, which is 
based on the Minnesota Code. Also, the former contained practically no 
definitions of the elevated enzymes, while in the MONICA classifica- 
tion the enzyme criteria are more detailed. These disparities mean that 
the results from these two periods of registration are not directly com- 
parable (see Beaglehole et al, 1987). 

There are also several details of the MONICA diagnostic criteria 
which are not included in the WHO71 criteria (Table 13.2). 

Because the definition of the category “possible myocardial infarc- 
tion’ is rather loose for those surviving the attack, as shown by Palomaki 
(1989), the FINMONICA Project has modified this category by divid- 
ing it in two: "FINMONICA-possible” (in which there is an equivocal 
ECG and/or enzyme evidence of myocardial injury in addition to the 
typical history), and “Prolonged chest pain" (based mainly on the histo- 
ry) (Salomaa et al, 1992, Tuomilehto et al, 1992). The category FIN- 
MONICA- possible is combined with the definite category of the sur- 


vived patients when incidence and attack rates are reported. This proce- 
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TYPICAL /UNEQUIVOCAL : 
ATYPICAL/EQUIVOCAL : 
NONEVOLVING (ECG) 

OTHER /NONSPECIFIC ' 
NO FINDING /NORMAL A 
NONCODABLE (ECG) 

DEFICIENT : 
NO DATA A 


Table 13.2.Comparison between WHO71 (W) and MONICA (M) criteria. 
Criteria included (+) and not included (—) in the protocol. 


dure modification was extended retrospectively to the period 1973-81, 
when the old WHO criteria were in use (Mustaniemi, 1993), and was 
also applied in this analysis. 

The classification according to the modified FINMONICA criteria 


was as follows: 


Non-fatal cases: 


Definite MI: 

definite ECG, or probable ECG with abnormal enzymes and symptoms 
which are typical, atypical or inadequately described*; or typical symp- 
toms and elevated enzymes with ischaemic* or uncodable* ECG or ECG 
not available (cases with typical history, elevated enzymes and normal 
ECG which were definite according to the WHO71 classification were 


transferred to the “possible” category; see below). 


FINMONICA- possible ML 
from the MONICA-category “possible MI": those with typical history 


and equivocal ECG changes, or typical history and borderline enzymes; 
or typical history, elevated enzymes and normal ECG; and, from the 
category No AMI: atypical history, equivocal ECG and borderline 


enzymes. 


* not included in the WHO71-criteria 


Prolonged chest pain: 
typical history, but ECG and enzyme findings do not place the case into 


the definite or FNMONICA-possible category. 


Other event: 
combinations of symptoms, ECG's and enzymes not applicable to the 


categories decribed above. 


Fatal cases: 
the categories definite and possible MI/coronary death, and the cate- 
gory insufficient data: 

The age-standardized rates were calculated by the direct method, 
using 5-year age groups and the ‘World Standard Population’. 


3. RESULTS 


The following results are based on the analysis of the registered attacks 
among the residents of North Karelia aged 35—64 years from 1973 to 
Loo. 


3.1. REGISTERED ATTACKS 


Altogether, 14 031 suspected coronary events in the age group 35 to 64 
years were registered during the study period 1973-1992. The attacks 
of 7385 men and 1788 women (total 9173) fulfilled the criteria of defi- 
nite or FFINMONICA-possible events, or (in the fatal cases only) insuffi- 
cient data (Table 13.3). Over 70 % of the registrations were made at the 
Central Hospital of North Karelia and most of the remainder at the health 


centers in Ilomantsi, Juuka, Lieksa and Nurmes. 


CORONARY EVENTS | —_OTHEREVENTS—|_ 


Table 13.3. Registered events in the age group 35—65 years from 1973 to 1992: coronary events 
according to the FINMONICA-criteria and other events not fulfilling the criteria. 
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Figure 13.4. 
Registered events. Fatal Nonfatal 


Figure 13.1 shows that registration activity rose between the 70s 
and 80s, the number of events fulfilling the criteria declined, but non- 
AMI cases increased. As can be seen, this increase was due to greater 


registation of non-fatal events. 
3.2. ATTACK RATE 


The total number of severe acute coronary attacks (SACA) — AMI's and 
coronary deaths — was 9173, as mentioned above, with men having 7 385 
(80%) and women 1788 (20%). In males, there were 3162 SACA attacks 
among the 35—54-year-olds and 4223 in the older age group. Women 
aged 55-64 had 1379 attacks fulfilling the criteria, while those aged 
35-54 years suffered only 409 attacks, 4.5 % of the total (Table 13.4). 


Le NUMBER OF ATTACK 


SEX AND AGE GROUP 
MEN 


Table 13.4. Acute coronary events according to the FNMONICA-criteria in North Karelia from 
1973 to 1992 in the age group 35—64 years. 


Table 13.5 shows the declining trend in the annual attack rate of 
SACAs in men and women. The decline is evident in all age groups, 


though clearest in the younger men. 
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Table 13.5. Age-adjusted CHD attack rate/year/100000 in three-year periods from 1973 to 1992. 


The attack rate presented in Table 13.5 is calculated according to 
the FINMONICA-criteria, including the FINMONICA-possible non- 
fatal events. Figure 2 compares the FINMONICA attack rate with that 
based on the MONICA Project recommendations, in which only defi- 
nite nonfatal attacks are included (called MONICA attack rate in this 
connection). The trends calculated in these two ways are almost identi- 


cal; 
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The rise of the attack rate in the early 1980s (Fig 13.2) is explained 
by the new register criteria used from 1982 on. The declining trend in 
the 70s repeated itself in the 80s, but from a higher level (in men only — 
women seem to have behaved differently). 

The trends of the rate of all attacks and of the first attack (the 
incidence) are presented in Figure 13.3. During the WHO71 period from 
1973 to 1981, the trends of the incidence and all attacks rate were exact- 
ly the same in men (—4.1 vs —4.0 %/year), while in women there was no 
statistical difference. From 1982 to 1992 the all attacks rate declined 
annually in men by 3.7 % (from —6.0 to —1.4 %) and that of the inci- 


dence by 2.2 %; the decline in recurrent attacks was 6.0 %. 
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3.3. MORTALITY 


Table 6 shows the age-adjusted CHD mortality from 1973 to 1992. Here, 
the declining trend is even more evident than in the all attacks rate. 

Death before reaching hospital (prehospital mortality) is propor- 
tionally more common in men (over 70 % of mortality) than in women 
(about 60 %) (Figure 13.4). Both components of coronary mortality de- 
cline clearly; the smaller number of deaths in women compared to men 
makes evaluation of the female mortality difficult. 

Mortality in the age group 35—64 has fallen by half in both sexes 
(Table 13.7). In men, the recurrent fatal attacks seem to have decreased 
more than the first ones; the same is true of the prehospital mortality in 
both sexes. The decline of mortality in the 35—54-year old men was 


64 %, contrasting with 38 % in the age group 55—64 years. 
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Table 13.6.Age-adjusted CHD mortality/year/100000 in three-year periods from 1973 to 1992. 
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Table 13.7. Percentage changes in CHD mortality in North Karelian men and women aged 35-64 
years from 1973 to 1992. 


3.4. NON-FATAL ATTACK RATE 


The change of register criteria naturally had a greater impact on the 
trends of non-fatal attacks; figure 13.5 shows the changes in fatal and 
non-fatal attack rates separately. The trends of non-fatal attacks differ 
in men and women because women have proportionally more FINMON- 
ICA-possible attacks than men. 

The age-adjusted non-fatal attack rates are shown in Table 13.8. 
Here again is the trend in males aged 35—55 more favorable than in 


older men or women. 
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Table 13.8. Age-adjusted nonfatal CHD attack rate/year/100000 in three-year periods from 1973 to 
1992. 
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4. DISCUSSION 


The registraton of suspected AMIs and coronary deaths was a real chal- 
lenge. Has it been worth all the effort? The answer to emerge from over 
twenty years experience is a positive one; in the context of a compre- 
hensive and long-lasting preventive undertaking like the North Karelia 
Project (or the MONICA Project), this kind of registration is feasible. 
However, an isolated registration programme would perhaps be less 
meaningful. 

The register data support the hypothesis that the official mortality 


statistics in North Karelia are reliable. Moreover, they allow detailed 


study of the trends in mortality from first and recurrent attacks, or from 
mortality before or after reaching the hospital. Changes in all these pa- 
rameters can have important consequences for the health care system. 

Although the Finnish hospital discharge data are fairly reliable, as 
Mahonen (1993) has shown, the register data make it possible to go into 
much more detail, as exemplified above. Being able to perform such de- 
tailed analyses is also an instructive experience. It reveals how easily 
results can be biased by changes in diagnostic criteria, enzyme tests, 
interpretations of histories and so on. It is thus wise to maintain a critical 
approach when comparing the non-fatal rates of the 70s and 80s. De- 
spite this proviso, the results still suggest that the non-fatal attack rate 
declined in the 80s, although slightly less steeply than in the 70s. In 
addition, the most recent data suggest that the proportion of mild non- 
fatal attacks seems to have increased compared with the 1970s. 

An important aspect of the registration was the links it created be- 
tween the central hospital (particularly the medical ward) and other ac- 
tivities of the North Karelia Project. This has fostered much support for 
the hospital doctors and nurses in their preventive efforts. At the same 
time, the extensive collaboration with other Finnish register centers has 


proved very profitable. 


5S. SUMMARY 


1. The aim of the AMI Register set up in connection with the North 
Karelia Project was to assess the longer term trends in coronary mor- 
tality, incidence and acute coronary heart attack rates in the prov- 
ince. This chapter presented the results from some twenty years of 


the register's operations (from 1973 to 1992). 


2. From 1973 to 1981 the register used old WHO register criteria, and 
from 1982 to 1992 the MONICA register criteria. This change of 
criteria half way through the period biases the analysis, especially 


that of non-fatal attacks; the impact on the fatal attacks is much smaller. 


3. According to the register, the coronary mortality rate declined from 
1973 to 1992 by 50 % in men and 48 % in women. The decline in 


men aged 35—54 was 64 %; in women aged 55—64 years, whose age 
adjusted mortality rate was on the same level as in the 35—54 year-old 
men, the mortality decline was 55 %. 


4. The mortality rate from both first and recurrent attacks fell in men 
and in 55—64 year-old women. In men the decline of mortality from 
first attack in the 70s was more clear than that from recurrent attacks; 
in the 80s and early 90s the reverse was true. 


5. The pre-hospital mortality and the 28-day mortality after reaching 
hospital decreased in parallel; towards the end of the period the lat- 
ter possibly declined even more. 


6. In the 70s, the decline in the attack rate (and non-fatal attack rate) 
mirrored the decline of mortality. From the beginning of the 80s the 


decline in mortality was steeper than the decline in attack rate. 
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TRENDS IN 
CEREBROVASCULAR 
MORTALITY AND INCIDENCE 


Cinzia Sarti 


Finland is a typical industrialized country in that stroke is the third lead- 
ing cause of death after heart disease and cancer, and a major cause of 
long term disability. The Finnish population is aging fast, and stroke is 
primarily a disease of old people. It is important to explore the trends in 
the incidence and mortality of stroke in order to generate background 
information for its control and prevention, and for the efficient planning 
of health care and social services. 

Stroke mortality information based on death certificate diagnoses 
is obtainable from the Central Statistical Office of Finland (Statistics 
Finland since 1991), while data on stroke occurrence are available from 
population-based stroke registries. The information from these sources 
can also be used to verify the accuracy of routine mortality statistics. 

Stroke registration in Finland began in the 1970s. In May 1972 a 
population-based stroke register was established in North Karelia (Pus- 
ka et al. 1981) and continued its work until the end of 1991, though in 
1982 it was incorporated into the larger FINMONICA stroke register 
(Tuomilehto et al. 1992). 

Stroke registration also took place in an urban area of southern 
Finland, Espoo-Kauniainen, in 1972-1973 (Aho 1975) and again in 1976— 
1977 (Kotila 1986), as well as in the city of Kuopio during 1978-1980 
(Sivenius et al. 1985). The FINMONICA study was launched in 1982, 
since when stroke registration has covered Turku/Loimaa in southwest- 
ern Finland and the province of Kuopio, in addition to North Karelia. 

Mortality from stroke declined steeply in Finland during the 1970s, 
and this continued during the 1980s (Figure 14.1). Among people aged 
30-69 years, i.e. those most prone to so-called preventable deaths, stroke 
mortality declined by 32.5% (Uemura and Pisa 1988) between 1970 and 


1985. In the whole of Finland the overall decline in stroke mortality 
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between 1971 and 1991 varied from 3.2% to 5.6% per year, and was 
significant in both men and women. 

The decline occurred in all the provinces of Finland, but in the 
1970s it was particularly evident in those with higher mortality rates 
from stroke at the start of the decade, such as North Karelia and Kuopio 
(Table 14.1). In fact, while mortality from stroke was higher in eastern 
than southwestern Finland 20 years ago, the current rates are similar 
across the country. 

The data from the North Karelian (Table 14.2) and FINMONICA 
stroke registers (Figure 14.3) confirm the declining trends in stroke mor- 
tality observed in official mortality statistics in the 1970s and 1980s. 
However, unlike stroke mortality, stroke incidence remains higher in 
eastern compared with southwestern Finland. The register in Kuopio 
supports this observation for the period 1978-1980 (Sivenius 1985) 
(Table14.3), and the FNMONICA stroke register gives a similar picture 
for the 1980s. 


: PERIOD NORTH KARELIA 
AND KUOPIO 


1971-1980 
1981-1991 
1971-1991 


Table 14.1.Regression-based change in mortality (%/year) from cerebrovascular disease (ICD-8 and 
ICD-9 430-438), standardized for age (age group 25-74), according to official mortality statistics, 
by sex. 
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Table 14.2.Age standardized (age group 25—74) incidence and mortality of stroke (ICD-8 430-434, 
436)/100000/year in North Karelia, by sex, and their regression-based percentage change between the 
periods 1972—73 and 1982-1989. 


Stroke incidence, as well as mortality, declined during the 1970s 
in eastern Finland (Table 14.2). In North Karelia, it diminished from 
328/100 000/year in 1972-1973 to 248/100 000 in 1982-1983 among 
men, and from 230 to 141/100 000/year among women. In the Espoo- 
Kauniainen area of southern Finland (Kotila 1986) the incidence of stroke 
also declined between 1972—1973 and 1978-1980 (Table 14.3). 

Between 1983 and 1989 the incidence of stroke in all Finland de- 
clined, according to the FINMONICA stroke register, although not as 
much as mortality (Figure 14.2 and table 14.2). The average decline in 
incidence was 1.7% in men and 1.8% in women. Differences between 
the areas were apparent, but the explanations for this are far from con- 
vincing. While practically no decline was observed in North Karelian 
men after 1982, the largest decrease in stroke incidence in all ages, espe- 
cially in the oldest registered age group of 65—74 years, was observed in 
the neighboring province of Kuopio. There was a statistically signitfi- 


cant decrease in both the incidence and mortality of subarachnoid hem- 
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orrhage. However, it was the decline in cerebral infarction that account- 
ed for most of the changes, since this subtype of stroke represents about 
80% of all stroke in Finland. Finland is the only country in Scandinavia 
that has reported decreasing trends in stroke incidence during the 1980s. 

Early case-fatality (within four weeks of onset of stroke) declined 
annually during 1983-1989 by 3% (p <0.05) among men and 1.8% 
(p = n.s.) among women (Figure 14.4). The decline in case fatality from 
first ever strokes was even larger, by 4.5% yearly (p <0.01) in men and 
7.8% (p = 0.05) in women. 

During the 1980s there was a dramatic increase in the use of com- 
puterized tomography in stroke diagnosis (Figure 14.5). This may have 
biased the stroke incidence trends in a conservative direction and exag- 
gerated the decrease in case-fatality. However, this is unlikely to be the 
case in the FINMONICA register, where the main criteria for diagnos- 


ing stroke are clinical. 
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Table 14.3.Incidence of stroke in Espoo-Kauniainen in 1972-1973 and 1978-1980, and in Kuopio in 
1978—80, by sex, in all ages. 


Athough the total number of deaths from stroke has slightly risen 
over the last 10 years, due to the rapid aging of the Finnish population, 
mortality from stroke has declined even in the oldest age group (> 75 


years), as is evidenced by the FNMONICA data from the city of Turku, 
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where all strokes occurring above the age of 25 years are registered: 
between 1982—1983 and 1987-1988 a decline of 9.4% was detected 
among men and 23.4% among women. 

Despite the data showing progress in the control of this disease, 
the number of days of hospitalization due to stroke in Finland has risen 
by about 50% over the last ten years. This can be attributed largely to 
more hospitalizations of the same patient, partly for diagnostic purposes 
but mainly for rehabilitation therapy. Patients aged 75 years or more 
and suffering from cerebral infarction account for almost all of this in- 
crease. The finding is not unexpected, since the absolute number of 
strokes increased in old people, who require longer treatment compared 
with younger patients. The phenomenon can also be partly explained 


by the improving availability of rehabilitation resources during the 1980s. 
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The mean duration of hospitalization has decreased over the same peri- 
od by about four days. 

In conclusion, the past two decades have seen important progress 
in the fight against stroke. Finland, which used to rank very high in 
stroke mortality and incidence, is now around the middle of the interna- 
tional table, although rates are still far higher than those in Switzerland, 
for example (among the lowest in the world)(Uemura and Pisa 1988). 
Fortunately, the improvement appears to be on-going, as indicated by 
the ever decreasing incidence of stroke. Nevertheless, stroke has swal- 
lowed an increasingly large proportion of health care resources over the 
past 10 years, mainly because of expanded rehabilitation treatment pro- 
grammes for old people suffering cerebral infarction. Cost-containment 


measures should therefore target this segment of the population. 
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CVD AND OTHER DISABILITY 


Urpo Kiiskinen 


1. INTRODUCTION 


Over the twenty years following 1972, the rate of cardiovascular diseas- 
es as cause of disability pensions in Finland declined from first to third 
place, after musculoskeletal diseases and mental disorders. 

Finland operates a comprehensive disability pension scheme; eve- 
ryone is insured and the system is operated by the Social Insurance Insti- 
tution (SII). When a person is assessed as unable to work before his/her 
retirement pension is due (generally at 65 years), the attending doctor 
writes a certificate. The process of assessment is carefully regulated, and 
the final decision is made by the SII. The purpose of this is to ensure that 
the same criteria are applied throughout the country. 

Disability pension has become far more common in recent years. 
According to the official SII statistics (Kansanelakelaitos, 1993) persons 
receiving disability pension totalled 180 000 at the end of 1972 and over 
270 000 at the end of 1992. However, over the same period the number 
of disability pensions due to the cardiovascular diseases (CVD) declined 
from 53 000 to 40 000 (Table 15.1). 

Statistical material from the SII (Kansanelakelaitos, 1993) and Sta- 
tistics Finland (Tilastokeskus, 1993) were used to calculate annual prev- 
alence rates of CVD disability among men and women aged 35 to 64 in 
North Karelia and the whole country. Rates were age-standardized us- 


ing the 1972—1992 mean population. 


CVD DISABILITY ALL DISABILITY 
PENSIONS PENSIONS 
NORTH NORTH ALL 
KARELIA KARELIA FINLAND 
95 283 
115 246 
109 108 


124 651 
14274] 


88 138 
114.029 
101 799 
113.442 
128.919 


Table 15.1. The number of people on disability pensions on 34st December each year. 


2. RESULTS 


Figure 15.1 presents the trends in age-standardized annual prevalence 
rates of disability pensions for men from 1971 to 1992. The figure re- 
veals that the CVD disability rate for North Karelia has exceeded that 
for the whole country over the entire study period. In the early 70s the 
rates for both areas were rising. Thereafter the upward trend in North 
Karelia flattened out and began falling earlier, so the rates started to 
approach each other. The clear decrease in both from the mid-70s to the 
mid-80s has since levelled off, and the difference between North Karelia 
and all Finland has remained fairly constant. 

The relative reduction from 1972 to 1992 was 41.2% for North 
Karelia, compared to only 24.6% for the whole country. These figures 
indicate that the regional differences have diminished markedly over 
the twenty years. 

In men, the development in the age-standardized prevalence rates 
of all disability pensions was quite similar to that of CVD disability rates 
until the mid 1980s. From 1985 there was a clear upturn in all cause 
disability pension rates in both North Karelia and all Finland, and this 
continued until the end of the study period. The rates of all disability 


pensions in North Karelia and in all Finland also began to approach 
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Figure 15.1. Proportion of 
men on disability pension 
among the 35-64 year old 
population in North Karelia 
and in all Finland. 


each other, although proportionally much less than in the case of CVD 


disability rates. 


The trends in disability pension rates among women were very sim- 


ilar (Figure 15.2). The main distinctions were that the initial difference 


in CVD disability rates between North Karelia and all Finland was some- 


what smaller and the decline in rates greater than among the men. As a 


result of the steep decline in North Karelia since 1975 the rate is now 


only slightly above the national average. 


The relative fall from 1972 to 1992 in CVD disability rates was 
more dramatic among women than men. The statistics show a decline of 
59.1% for North Karelia and 43.0% for the whole country. 


Figure 15.2. Proportion of 
women on disability pension 
among the 35—64 year old 
population in North Karelia 
and in all Finland. 
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Table 15.2 presents the change in CVD disability rates by sex and 
age group as a percentage of the 1972 figures. Table 15.2 shows that in 


twenty years the rates for the two oldest age groups in both genders 


have clearly improved more in North Karelia than in all Finland. The 


first ten-year changes were generally more favourable in North Karelia; 


only the average decline among 35—49 year-old men in all Finland was 


comparable with the change in North Karelia. 


3. DISCUSSION 


The wide cyclic fluctuations in the overall rates for all disability pen- 


sions have been explained by factors such as changes in the level and 


ea ae ie ee 
a NORTH ALL NORTH ALL NORTH ALL NORTH ALL 
KARELIA FINLAND | KARELIA FINLAND | KARELIA FINLAND] KARELIA FINLAND 
Men 
Rotein 1972 =. | (1.89% 0.92% 8.79% 4.13% 14.92% 7.28% 20.62% 12.90% 


Change from 1972 

1977 19.4% 
1982 ; 51% 
1987 ; 39%, 
1992 10.9% 


Women 
Rate in 1972 0.73% 0.38% 3.58% 2.07% 905% 4.77% 13.80% 9.10% 


Change from 1972 
1977 
1982 
1987 
1992 


Table 15.2. CVD disability pensions. Prevalence rates in 1972 and cumulative changes (% ) from 1972 
rates by age-group and gender in North Karelia and all Finland in five-year intervals. 


structure of disability benefits offered by the SII, in the employment 
structure nationwide, in the overall state of the national economy, in 
attitudes, and in morbidity (Hytti, 1992). Thus the developments in the 
disability pension rates described here are not necessarily caused by 
changes in morbidity alone. 

Nonetheless, the decline in CVD disability rates has contrasted 
with the upswing in all disability pension rates since 1985. Since it can 
be assumed that the above-mentioned economic and social factors would 
have equal impact on disability pension rates regardless of the type of 
disease, it seems evident that the continued fall in CVD disability rates 
has been primarily caused by the decreasing CVD morbidity. This con- 
clusion is supported by the findings of the most recent studies on trends 
in coronary risk factors and mortality (e.g. Vartiainen et al., 1994). 

When reviewing the developments by age groups we need to bear 
in mind that the relative changes in prevalence rates in the older age- 


groups have greater significance — in terms of absolute numbers of per- 
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sons on disability pension — than those in younger age groups. Howev- 
er, the extent of the proportional change in the younger age groups, 
especially among women, is highly impressive and likely to manifest 
itself better in the coming decades. 

On the basis of these results, it can be concluded that the overall 
changes in both CVD disability and all disability pensions have been 
more favourable in North Karelia than all Finland on average during the 
20-year follow-up period. This has also meant considerable economic 
savings to the SII, and thus ultimately to the tax payers who finance the 
system. Another result of this development is that the regional differ- 
ences in CVD disability rates have narrowed. It is also worth noting that 
the reduction in CVD disability has also been remarkable for all Finland, 


especially compared to the developments in overall disability rates. 
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OTHER MORBIDITY AND 
GENERAL HEALTH 


_ Sami Heistaro, Erkki Vartiainen and Pekka Puska 


1. INTRODUCTION 


While accumulating information on the primary coronary disease risk 
factors, the North Karelia Project also gathered data on socioeconomic 
and psychosocial factors, medical history, health behaviour and perceived 
health status. 

Physicians’ ratings provide an objective measure of health, though 
they are not necessarily the most accurate estimates of the extent to 
which a person's condition is painful and debilitating (Larson 1978). The 
same study found that of all the elements of an older person's life situa- 
tion, health is the one most strongly related to subjective well-being. 
Self-rated health was second only to age in its power to predict early 
mortality among a group of people over 65 years of age (Mossey 1982). 

Musculoskeletal complaints such as back and joint pain nowadays 
constitute a major public health problem. Each month, two-thirds of 
Finnish adults suffer musculoskeletal pain (Aromaa 1989), and about 80 
per cent of the population will experience low back pain sometime dur- 
ing life (Tsang 1993). Musculoskeletal disorders are now the most prev- 
alent group of chronic diseases in the Finnish adult population (Sievers 
1991). Between 1976 and 1987, most of the increase in overall long- 
term morbidity and disability in Finland was due to the rapid rise in 
musculoskeletal and connective tissue diseases (Kalimo 1992). Muscu- 
loskeletal disorders are also of considerable economic concern in Fin- 
land; the proportion of early pensions for which they were cited as the 
main cause rose from 16 % in 1976 to 25 % in 1985 (Slatis 1991). 

There is a range of perceived symptoms in the general population 
whose occurence has received little attention; these include swelling of 


the lower limbs, varicose veins, constipation, and recurrent stomach com- 


plaints. However, the fact that they are rather common symptoms 
(Thompson 1980) or causes of disorder renders them worthy of study. 

The prevalence of psychosomatic symptoms in the Finnish popula- 
tion is an another area lacking adequate monitoring and research. Some 
workers in the field even claim that psychosomatics should form the 
basis of all medical deliberations and action (Anthenien 1991). 

Perceived health status and symptoms form a challenging research 
theme in many ways, and several of the issues involved have received 
little intensive study. The North Karelia Project data provided us with 
the interesting opportunity to assess perceived health trends over a 20- 
year period throughout Finland, and particularly in North Karelia where 
an active community programme to reduce CVD risk factors started in 
1972. 


2. MATERIAL AND METHODS 


Comparable cross-sectional population studies were carried out every 
fifth year in the provinces of North Karelia and Kuopio, beginning in 
1972. The reference area in southwestern Finland was incorporated in 
1982. it included the city of Turku, the small town of Loimaa and 12 near- 
by rural municipalities. An independent random sample was drawn from 
the population register for each survey. The survey methods, as well as the 
sample sizes and participation rates, are presented in Chapter 4. 

The surveys were initiated by mailing to the subjects a question- 
naire plus an invitation to a free health examination at their local health 
center. Several questions concerning perceived health status were in- 
cluded in the questionnaire, which had precoded response choices. The 
survey respondents filled in the questionnaire at home, but it was checked 
by a nurse at the examination. Several studies support the view that a 
person's perceived health status tends to be realistic (LaRue 1979, Hunt 
1980, Halabi 1992). Maddox (1973) states that self-reports of health are 
feasible for surveys of large populations. In a Finnish study (Koivukan- 
gas 1992) there were no significant differences in the results obtained 
by a postal questionnaire and a face-to-face interview using the Not- 
tingham Health Profile (Hunt 1981, Hunt 1989). Questionnaire and 


interview are, in fact, the only available methods for gathering informa- 


tion on symptoms and perceived health, and are often the most efficient 
ways of collecting data on the population's health (LaRue 1979, Aromaa 
1986). 

In the questionnaire the subjects were asked to rate their present 
health status on a five-point scale: very good — rather good — mediocre — 
rather poor — very poor. Despite its simplicity, this kind of estimate has, 
in some studies, predicted the development of health status even better 
than a physician's prognosis (Maddox 1973). A question with four or 
five alternatives estimating the respondent's perceived health status has 
been used in several health surveys (Maddox 1973, Tornstam 1975, LaRue 
1979, Jylha 1982, Mossey 1982, Aromaa 1989, Schroll 1991, Suominen 
1993, Zung 1993). 

The prevalence of several physical symptoms and complaints dur- 
ing the preceding month was assessed by the questionnaire. The sub- 
jects were asked if they had had joint pain, back pain or back ache, 
swelling in the lower limbs, varicose veins, constipation or recurrent 
stomach complaints during the past 30 days. The options were ‘yes’ 
and ‘no’. 

There were also 13 different psychosomatic symptoms presented 
to the respondents. They were asked how often each symptom had been 
apparent or had bothered them during the preceding month. There were 
three alternatives: ‘often’, ‘sometimes’ and ‘not at all’. The symptoms were 
accelerated heart beat, getting confused when doing a task quickly, trem- 
bling hands, excitedness and nervousness, frightening thoughts, exhaus- 
tion and overstrain, irregular heart beats, vertigo, nightmares, depres- 
sion, sleeplessness, headache, and sweating hands. We assessed these 
psychosomatic symptoms as a summed score and calculated the means 
of the sums of the 13 symptoms by sex, year and area. The alternative 
“often” received the value 2, “sometimes” 1, and “not at all” 0. We substi- 
tuted ‘0’ for missing values if at least one of these 13 questions had been 
answered, in most of such cases it really meant that these symptoms had 
not occurred. This type of sum scoring has been used in earlier Finnish 
studies (Paronen 1982, Rimpela 1982). 

We calculated statistical significances using the Chi-Square test in 
two-dimensional cross-tabulations, and the loglinear model in multidi- 


mensional cross-tabulations. 


3. RESULTS 
3.1. PERCEIVED HEALTH STATUS 


The proportion of men and women estimating their health status as very 
good or rather good rose over the 20-year period in all the areas (Tables 
16.1A and 16.1B). The change in perceived health status between 1972 
and 1992 in five classes from very good to very poor was statistically sig- 
nificant (p<0.001) for both sexes in North Karelia and Kuopio provinces, 
as was the overall change for the period in the two areas combined ac- 
cording to the loglinear model (p<0.001). The change over the ten-year 
period from 1982 to 1992 in the three areas together was statistically sig- 
nificant for both sexes (p<0.01 for men and p<0.001 for women). The 
development in North Karelia and Kuopio was fairly similar over the 20- 
year period, although during the first ten years (1972—82) subjective health 


improved somewhat more in North Karelia than Kuopio. 


% 

_ NORTH KARELIA (*) - 
VeRYGOOD 
RATHER GOOD 
MEDIOCRE 

RATHER POOR 

VERY POOR 


KUOPIO PROVINCE (*) 
VERYGOOD 

RATHER GOOD 

MEDIOCRE 

RATHER POOR 

VERY POOR 


SOUTHWESTERN FINLAND (NS) 
VERY GOOD 

RATHER GOOD 

MEDIOCRE 

RATHER POOR 

VERY POOR 


Statistical significance for the twenty-year trend in North Karelia and Kuopio and for the ten-year trend in Southwestern Finland: 
Chi-Square: (*) = p<0.001, (ns) = statistically not significant. 


Table 16.1A. Preceived health status among men aged 30 to 59 years, by year and area. 


1972 
NORTH KARELIA (*) 


VERY GOOD 3 
RATHER GOOD 28 
MEDIOCRE 45 
RATHER POOR 20 
VERY POOR 


KUOPIO PROVINCE (*) 
VERY GOOD 

RATHER GOOD 

MEDIOCRE 

RATHER POOR 

VERY POOR 


SOUTHWESTERN FINLAND (NS) 
VERY GOOD 

RATHER GOOD 

MEDIOCRE 

RATHER POOR 

VERY POOR 


Statistical significance for the twenty-year trend in North Karelia and Kuopio and for the ten-year trend in Southwestern Finland; 
ChiSquare: (*) = p<0.001, (ns) = statistically not significant. 


Table 16.1B. Preceived bealth status among women aged 30 to 59 years, by year and area. 


3.2. PERCEIVED SYMPTOMS AND COMPLAINTS 


The results concerning the six physical symptoms are presented in Ta- 


bles 16.2A and 16.2B for men and women separately. 


JOINT PAIN AND BACK PAIN 


The prevalence of joint pain during the previous month did not change 
much in either eastern province, except that in Kuopio men there was a 
significant increase from 23 % in 1972 to 29 % in 1992 (p<0.01) which 
rendered the difference between the developments in the two provinces 
statistically significant (p<0.05) by the loglinear model. Among women 
in southwestern Finland there was a slight increase in joint pain preva- 
lence from 1982 to 1992 (p<0.05). 


The prevalence of back pain during the previous 30 days fell markedly 
in North Karelia over the two decades (p<0.01 for men and p<0.01 for 
women). Among men in Kuopio, where the initial prevalence was lower 
than in North Karelia, no significant change was observed. Among Kuopio 
women there was a rising level of back complaints from 1972 to 1977, which 
thereafter returned to its original level. In 1992, almost half of the popula- 
tion in eastern Finland aged 30 to 59 years suffered from back complaints. 


The proportion was somewhat lower in southwestern Finland. 


SWELLING IN LOWER LIMBS AND VARICOSE VEINS 


Swelling in the lower limbs is predominantly a women’s problem. About 
a fourth of the women in all three areas throughout the follow-up period 
reported having this complaint during the month preceding the survey, 
compared with less than 10 % of the men. 

Over the 20-year period there was a significant (p<0.001) decline in 
the prevalence of varicose veins among women in North Karelia and Kuo- 
pio. The rates fell from 37 % to 27 % in North Karelia and from 32 % to 22 
% in Kuopio. Again, this symptom was much less common among men: 


only 6—8 % of men reported varicose veins over the period 1972-1992. 


CONSTIPATION AND RECURRENT STOMACH COMPLAINTS 


Among men, the prevalence of constipation remained more or less sta- 
ble from 1972 to 1992, whereas women experienced a rising trend in 
both North Karelia (p<0.01) and Kuopio (p<0.001): Developments in 
southwestern and eastern Finland were similar from 1982 to 1992. 
From 1972-82 there was a continuous decline in recurrent stomach 
complaints during the previous month in North Karelia and Kuopio. 
The change among men then levelled off while the prevalence increased 


again in women, almost to the 1972 levels. 


NORTH KARELIA 

JOINT PAIN 

BACK PAIN OR BACK ACHE 
SWELLING IN LOWER LIMBS 
VARICOSE VEINS 

CONSTIPATION 

RECURRENT STOMACH COMPLAINTS 


KUOPIO PROVINCE 

JOINT PAIN 

BACK PAIN OR BACK ACHE 
SWELLING IN LOWER LIMBS 
VARICOSE VEINS 

CONSTIPATION 

RECURRENT STOMACH COMPLAINTS 


SOUTHWESTERN FINLAND 
JOINT PAIN 

BACK PAIN OR BACK ACHE 
SWELLING IN LOWER LIMBS 
VARICOSE VEINS 

CONSTIPATION 

RECURRENT STOMACH COMPLAINTS 


Statistical significance for the twenty-year trend in North Karelia and Kuopio and for the ten-year trend in Southwestern Finland; 
(***) = p<0.001, (**) = p<0.01, (*) = p<0.05, (ns) = statistically not significant. 


Table 16.2A. Somatic symptoms and complaints perceived during the preceding 30 days among men 


aged 30 to 59 years, by year and area. 


NORTH KARELIA 
JOINT PAIN 

BACK PAIN OR BACK ACHE 
SWELLING IN LOWER LIMBS 
VARICOSE VEINS 

CONSTIPATION 

RECURRENT STOMACH COMPLAINTS 


KUOPIO PROVINCE 
JOINT PAIN 

BACK PAIN OR BACK ACHE 
SWELLING IN LOWER LIMBS 
VARICOSE VEINS 

CONSTIPATION 

RECURRENT STOMACH COMPLAINTS 


SOUTHWESTERN FINLAND 
JOINT PAIN 

BACK PAIN OR BACK ACHE 
SWELLING IN LOWER LIMBS 
VARICOSE VEINS 

CONSTIPATION 

RECURRENT STOMACH COMPLAINTS 


Statistical significance for the twenty-year trend in North Karelia and Kuopio and for the ten-year trend in Southwestern Finland; 
(***) = p<0.001, (**) = p<0.01, (*) = p<0.05, (ns) = statistically not significant. 


Table 16.2B. Somatic symptoms and complaints perceived during the preceding 30 days among women 


aged 30 to 59 years, by year and area. 


Figure 16.1. The values are 
means of the sums of 13 
perceived symptoms (see text). 


72 17 82 87 92 
Year 


North Karelia, men Kuopio Province, men Southwestern Finland, men 
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North Karelia, women Kuopio Province, women Southwestern Finland, women 


3.3. PSYCHOSOMATIC SYMPTOMS 


The psychosomatic symptoms most commonly reported were excited- 


ness and nervousness, exhaustion and headache. Assessed by the summed 


score, the psychosomatic symptoms were slightly more common among 


females than males (Figure 16.1). The developments in all three areas 


were very alike; the decline in symptom prevalence which began in 1972 
ceased after 1987, and by 1992 the rates were again higher than in 1987. 


The symptoms mainly responsible for the latter increase were frighten- 


ing thoughts, nightmares, depression and sleeplessness among men, and 


nightmares and sleeplessness among women. 


4. DISCUSSION 


There seems to have been a clear improvement in perceived general 
health status in both sexes during the follow-up period. In 1972 and 
1977 there were no significant differences between men and women in 
eastern Finland. In 1992, however, women in all three areas tended to 
evaluate their health as better than men: about 60 % of women reported 
their health as very good or rather good, compared with about 50 % of 
men. [his female advantage is an enigma. 

In the Mini-Finland Health Survey (Aromaa 1989), men and wom- 
en estimated their health status very similarly and no significant differ- 
ence between the sexes was found. The concept of good health may be 
different between the genders. In a Finnish study (Kumpusalo 1992), 
men tended to associate their general health with physical functioning, 
whereas women tended to rank it more on the basis of perceived symp- 
toms. 

Reliance on self-rated health alone as an indicator of objective health 
status may be inappropriate (Tissue 1972, Mossey 1982). Tissue (1972) 
has assessed the various dimensions of perceived health. Subjective cri- 
teria for good health may vary between individuals in different age groups, 
for example (Tornstam 1975, Cockerham 1983, Johnson 1993), though 
in the present report the variation between age groups was not assessed. 
Individuals tend to overestimate rather than underestimate their health 
(Maddox 1973, LaRue 1979). The idea of what a good health status 
actually means may also vary with time. Improvements in primary health 
care could have changed people's expectations of what a good health 
status should be. 

Despite the possible biases, our data provide a good view of the 
positive change in perceived global health status in North Karelia, Kuo- 
pio and southwestern Finland during the follow-up period. One goal for 
further research would be to compare perceived health trends with those 
in the use of health services. What will be the effect of the current high 
unemployment rates in Finland on perceived health? Many such crucial 
questions demand continuous monitoring and study. 

Agreement between medical and interview or questionnaire infor- 
mation is particularly good for well-known, severe, long-term or disa- 


bling somatic disorders (Aromaa 1986). Of the symptoms being assessed 


here, each is well-known but does not necessarily fulfil these other con- 
ditions. Nevertheless, the questions have been presented in exactly the 
same form over the 20-year period. 

Women suffer from swelling in lower limbs, varicose veins and con- 
stipation noticeably more often than men, but for the other perceived 
somatic symptoms the sex differences are less pronounced. Contrary to 
the findings of a survey conducted in Finland in 1987 (Kalimo 1992), 
our data do not reveal a growing trend in the prevalence of musculoskel- 
etal disorders. If our data are accurate, the results fail to explain the in- 
creasing number of disability pensions due to musculoskeletal disorders 
(Slatis 1991). Nevertheless, the prevalence of back pain during the past 
month — about 50 % among the middle-aged population of eastern Fin- 
land — is very high and a real health problem for working-age people. 

In the last few years, smoking has been connected with back disor- 
ders (Frymoer 1983, Battie 1991, O'Connor 1993), although the rela- 
tionship is not entirely undisputed (Symmons 1991). Boshuizen et al. 
(1993) observed a relationship between smoking and back pain only in 
occupations that require physical exertion. The present results do not 
permit us to comment on whether reduction of male smoking had any- 
thing to do with the observed reduction in back pain symptoms in North 
Karelia. 

The prevalence of varicose veins diminished markedly among wom- 
en in both eastern provinces from 1972 to 1992. The lower morbidity 
from cardiovascular diseases may have influenced these symptoms. The 
reduction in obesity of women during the follow-up may also be a con- 
tributor. Improvements in the surgical treatment of varicose veins may 
have an effect,too. 

Psychosomatic symptoms are more of a female problem (Aro 1982, 
Aromaa 1989). Possible explanations for the gender difference are that 
females more openly express their symptoms, or are stressed about fam- 
ily as well as work (Tibblin 1990). Trembling and sweating hands were 
the only symptoms slightly more common among males in 1992. 

Assessing developments in subjective health and general symptoms 
is naturally of great interest in the context of overall evaluation in the 
North Karelia Project. Were the intensive risk factor/lifestyle interven- 
tions and/or changes associated with developments in general health? 


While it is easy to speculate that changes in the risk factors and lifestyles 


targeted in the project could have generally positive health effects, many 
people have expressed concern about the potential harmful emotional 
consequences of intensive risk factor measurement and interventions. 

The findings clearly support the view that when there are positive 
changes in-risk factors and health behaviour, the general health of the 
population also develops favourably. By some indicators the improve- 
ment in North Karelia was better than in Kuopio. Ina previous paper we 
reported that the trends in psychosomatic/emotional symptoms in North 
Karelia were more favourable than in Kuopio in 1972—82 (Kottke et al. 
1984). We argued that a practical service-oriented community programme 
— perhaps because of its practical nature and the enhanced social sup- 
port — may lead to a lower prevalence of emotional or psychosocial prob- 
lems. 


Ss. SUMMARY 


General perceived health status improved markedly in both sexes — es- 
pecially among women — during the follow-up in North Karelia and 
Kuopio. In 1992, about 50 % of men and 60 % of women reported their 
health as very good or rather good. Back pain among North Karelian 
men decreased from 54 % to 46 % over the twenty years, but elsewhere 
the changes were smaller. Nearly half of the population in eastern Fin- 
land have suffered from recent back pain since 1972. Among men the 
prevalence of joint pain increased in Kuopio but not in North Karelia. 
The prevalence of varicose veins in North Karelian women declined from 
37 % to 27 %. Overall, women suffered more from psychosomatic symp- 
toms. Psychosomatic symptoms in eastern Finland decreased until 1987 
and then rose slightly in 1992. On the whole, subjective health improved 
during the period when cardiovascular rates were decreasing, and by 
some indicators the development was more favourable in North Karelia 


than Kuopio. 
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EVALUATING THE CHANGE 
PROCESS 


~ Heikki J. Korbonen and Pekka Puska 


1. INTRODUCTION 


Classically, most emphasis in the assessment of community programmes 
is placed on outcome evaluation. This is understandable because goal 
setting is based on the expectation of quantitative changes in risk factors 
and health behaviours. 

However, all community programmes also define certain methods 
and activities, as well as the theoretical perspectives employed to achieve 
the desired goals. The theoretical frameworks used in the North Karelia 
Project are discussed earlier. 

Process evaluation is an essential tool for understanding how the 
defined methods have actually worked and which factors/modifications 
were responsible for the changes in target behaviours and risk factors. 
Process evaluation can provide an assessment of how the programme 
was implemented, how people were exposed to the intervention meas- 
ures, what kinds of adjustment occurred in the intervening variables, 
and how the changes manifest in different population subgroups over 
the course of time. 

Process evaluation methods used in the North Karelia Project have 
been evolved and applied in the framework described earlier in the book. 
Activities have been logged, soft formative evaluation has been built 
into the activities, process evaluation variables have been included in 
the population surveys, and special studies conducted. Many of the eval- 
uation tools have been used throughout the 20 years of the project, 
whereas some have been used specifically for evaluating various sub- 
programmes. 

Previous chapters have described the health behaviour and risk fac- 


tor changes over time, and in different population subgroups. Numerous 
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intervention activities and their outcomes are also described elsewhere 
in this book. This chapter presents certain process evaluation findings 


derived from the data of the population surveys. 


2. METHODS 


The process evaluation of the North Karelia Project has monitored the 
progressive phases of the process of health behaviour change. These 
were: 1) programme performance, 2) exposure to intervention, 3) inter- 
vening variables (awareness of personal risk factors, attitudes towards 
health behaviour changes, 4) knowledge and health‘beliefs, 5) skills, 
and 6) intentions to change health behaviour. Information on programme 
performance has been gathered from statistics on manpower, training 
meetings, production and distribution of health education material, mass 
media programmes etc. 

Several indicators related to the risk factor and health behaviour 
change process were included in the baseline survey of 1972, and in the 
successive population surveys at five-year intervals. Postal health behav- 
iour surveys, including process variables, were carried out twice a year 
during the first five years of the project and thereafter annually in both 
North Karelia and all Finland. The health behaviour surveys since 1978 
have been a significant data base for the behaviour change process 
evaluation. Since 1989, these surveys have included a set of special process 
evaluation questions used in the CINDI programme. A log of activities 
was used during the first five years of the project, and occasionally there- 
after. Many of the sub-programmes (e.g. the North Karelia Youth Project 
and the North Karelia Cholesterol Project) used a specially-tailored 


process evaluation. 
3. RESULTS 


3.1. EXPOSURE TO INTERVENTION AND PARTICIPATION 


The North Karelia Project has used a variety of channels to get its health 


messages across to the public. The proportion of North Karelians report- 


ing they had participated in health education meetings on smoking and/or 
healthy nutrition during the past 12 months was 19 % among men and 25 
% among women in in the 1977 survey (30—64-year-olds). This percent- 
age has since remained rather stable among men and increased somewhat 
among women. Among 15—64-year-olds in 1992-93 about 25 % of men 
and 30 % of women reported attending a health education meeting deal- 
ing with smoking and healthy nutrition issues during the past year. In the 
health behaviour survey of autumn 1977 a high proportion of people re- 
ported familiarity with various health education leaflets produced by the 


project. A summary of this information is found in Table 17.1. 


REPORT HAVING READ 
% 
PREVENTION OF HEART DISEASE 35 


SMOKING 31 
HEALTHY DIET 36 
HIGH BLOOD PRESSURE 

ADVICE TO HEART PATIENTS 


Table 17.1. Proportion of people reporting in 1977 that they bad read certain health education leaflets 
of the North Karelia Project. 
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Table 17.2. Watching, listening or reading about health messages weekly or monthly in 1992-93 (%). 


Awareness of health messages from various media was high in North 
Karelia in 1972-77, especially from newspapers, and has since persisted. 
In the interval from 1989 to 1994 half of the province's 15 to 64-year- 
olds reported receiving health related messages from the media at least 
weekly, and 85 % at least monthly (79 % of men and 91 % of women). 
The latter proportion increased from 82 % to 87 % during the period 
from 1989-90 to 1993-94 (p<0.001). Health messages from TV, news- 
papers and health leaflets became more common, while those from ra- 
dio decreased. Table 17.2 shows media sources of health messages in 
1992-93. 

The proportion of people having a health check-up or screening 
during the past five years rose from 1972 to 1992 among both sexes 
(from 57 % to 85 % in men and from 59 % to 83 % in women). Among 
men, the steepest increase took place between the survey years of 1972 
and 1977, whereas among women there was a continuous rise from 
1972 to 1992. The health behaviour survey of autumn 1976 included a 
specific question about a special screening survey performed for heart 
disease risk factors; 44 % of the male and 26 % of the female popula- 
tion reported participating in such a survey. 

In the health behaviour survey of autumn 1976 (at the end of the 
initial five-year period) about 29 % of men and 20 % of women stated 
that they had received heart disease prevention advice from their doctor 
during the previous six months. The respective figures for advice from a 
public health nurse were 30 % and 19%. 

During the early days of the project, prevention of heart disease 
was much discussed in North Karelia. For instance, in the health behav- 
iour survey of spring 1975, about 65 % of men and 72 % of women 
reported that prevention of heart disease had been discussed at their 
home during the previous six months, while about 52 % of menand 
61 % of women reported the same for their work place. More recent 
social discussions and interactions are presented later in connection with 
the target risk factors. 

Although most of the project activities have been organized by 
various Community organizations over the 20 years, the project itself 
has carried out many evaluation surveys, other studies and trials. In the 
1992-93 survey 28 % of males and 22 % of females reported having 
participated in some study or other conducted by the North Karelia 


Project. In the age group 55—64 these proportions were as high as 53 % 
(men) and 38 % (women). 


3.2. SMOKING 


The proportion of male smokers has declined remarkably over the 20 
years in all age groups, but particularly among older men (Figure 17.1). 
In 1972 there was no significant difference in smoking prevalence be- 
tween the 10-year age groups (30—59 years), but there was by 1992, 
with 38 %, 32 % and 27 % smokers in the age groups 30—39, 40—49 and 
50—59, respectively (p<0.001). 
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Among women there has been an overall increase in smokers over 
the 20 years. Those in the oldest age group have smoked significantly 
less than younger women. In 1972 smoking was especially common in 
the youngest age group, while in 1992 the proportions of smokers were 
21 %, 20 % and 10 % in the age groups 30-39, 40-49 and 50-59, re- 
spectively (p<0.001). 

Male smokers reported receiving advice from a physician to quit 
more often than female smokers. However, the clear difference between 
the sexes in this respect observed from 1977 to 1987 had disappeared 
by 1992 (31 % vs 29 % for men and women, respectively). Older smok- 
ing men are more likely to have received advice than younger men, 
but in women there has been no such age disparity.:Advice was also 
received from public health nurses: in 1992—93 about 29 % of male 
smokers and 33 % of female smokers reported that during the previous 
year they had received advice from a public health nurse to stop smok- 
ing. 

Throughout the years, about 55-60 % of daily smokers of both 
sexes have indicated the wish to stop smoking, while about 10 % say 
they do not want to give up. About 75 % of daily smokers have reported 
that they smoke too much. There has been no sex difference in the will- 
ingness to stop smoking or in the subjective conceptions of smoking. 
More generally, there have also been relatively minor differences be- 
tween various population groups (with different smoking prevalences) 
in their willingness to quit. 

The proportion of smokers reporting attempts to stop smoking 
during the previous six months has consistently been higher among 
women than men. Quitting attempts declined from the late 1970s to the 
early 1990s, but are still persistently quite high. About 22 % of male 
smokers and 29 % of female smokers reported having tried to quit smok- 
ing during the previous 12 months in 1992-93. 

In the 1986-87 surveys, smokers were asked the most important 
reason for their attempt to quit: 36 % indicated prevention of disease 
(39 % among men/31 % among women), 13 % treatment of a disease 
(16 %/10 %), 12 % high cost (15 %/8 %),9 % hygiene (4 %/15 %), 
4 % example to children (3 %/6 %) and 13 % (of women) pregnancy. 

The 1992—93 health behaviour surveys asked people to specify 


others who had influenced their smoking cessation attempts. About 


37 % reported that a family member had influenced them (38 % men/ 
35 % women), while 18 % mentioned a friend (18 %/17 %), 16 % a 
doctor or nurse (15 %/16 %) and 6 % a work mate (8 %/3 %). About 
41 % of smokers who had made an attempt to quit during the previous 
year said that nobody had specifically influenced them in their attempt. 

The role of social support in smoking cessation was analyzed from 
the 15-year cohort of the baseline survey. Marital status (or change in 
it), and happiness of marriage were used as indicators of close social 
support; men who stayed married or got married were more than twice 
as likely to quit compared with single, divorced or widowed men 
(48 % vs 22 %, p<0.001)(Figure 17.2). In women, however, there was 
no difference between the marital groups. In the multiple logistic re- 
gression model, happiness of marriage was a significant predictor of 


cessation in men. 
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3.3. SERUM CHOLESTEROL AND DIET 


Serum cholesterol levels have declined remarkably and in parallel in all 
10-year age groups over the 20-year period. Thus the differences by age 
have remained unchanged in both sexes. 

The proportion of people having had their cholesterol measured 
during the last five years increased considerably in all age groups during 
the first five year period of the project. From 1977 the proportion some- 
what declined, however, particularly among the youngest age group. 
But the intensive activities related to the North Karelia Cholesterol 
Project in the late 80s had the effect of boosting the proportion to over 
70 % and eliminating the age differences (Figure 17.3). After the first 
year of the Cholesterol Project the proportion of people reporting a 
cholesterol measurement(s) during the previous 12 months peaked 
at 30 %. The level of measurement remained high among most popula- 
tion groups in North Karelia (Table 17.3). 
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Table 17.3. Proportion of people (15—64 years) who report that their serum cholesterol has been 
measured during the previous five years in the 1992—93 surveys. 


In 1992-93 about 28 % of men and 27 % of women aged 15—64 
years reported being told they had elevated blood cholesterol. This prev- 
alence was naturally low in the youngest age group (15-24 years) at 5 % 
of men and 8 % of women, and very high in the oldest (55-64 years) at 
46 % and 55 %. In the same survey about 79 % of men and 86 % of 
women who had had a cholesterol measurement said they knew their own 
cholesterol value. Furthermore, about 60 % of people reported being giv- 
en dietary advice in connection with their cholesterol measurement. 

Use of skim milk was very uncommon in 1972: less than one per- 
cent reported using it as their milk preference. Although the proportion 
of skim milk users remained very low till the early 1980s, the beginnings 
of a broad trend can be detected when the milk preferences are analysed 
according to age groups, and particularly educational groups. Of those 
who used milk, about 5 % of men and 4 % of women in the highest 
education tertile reported using skim milk in 1977. Thereafter the differ- 


ences between educational tertiles have widened: 35 % of men in the 


highest educational tertile used skim milk in 1992 compared with 8 % in 
the lowest. For women the differences were much less: the respective 
figures are 40 % and 28 % (Figure 17.4). 

A parallel socioeconomic difference in the take-up of new dietary 
habits was observed in the use of vegetable oil in cooking. The tertile of 
the best educated already started using vegetable oil in the 1970s, while 


Figure 17.4. Use of 
skim milk by education 
(school years) North 
Karelia, 1972-1992 
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it only became more widely used among the less educated in the late 
1980s and early 1990s (Figure 17.5). 

Eating at home has always been the norm and thus the prime target 
for the dietary intervention. However, lunch outside the home has be- 
come progressively more common. In the 1992—93 health behaviour 


survey, 48 % of people reported eating their lunch at home, 25 % at a 
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work site canteen and 18 % elsewhere. Only 10 % said they ate no 
lunch at all. About 41 % of people said that they usually ate both lunch 
and supper, 33 % only lunch, and 25 % only supper. About 78 % reported 
eating breakfast. 

Throughout the project period, attempts to change the diet for 
health reasons were very commonly reported, especially regarding fat 
reduction and increased vegetable consumption. The figure in chapter 
11 shows the trends in these attempts in North Karelia over the 1979— 
93 period. The influence of the intensive intervention period of the Cho- 
lesterol Project can clearly be seen. In the 1993 survey more than 50 % 
of men and about 70 % of women reported having changed their diet 
somewhat during the preceding year for health reasons. 

In the 1992—93 health behaviour surveys people were asked about 
those who had influenced their fat consumption reduction. About 19 % 
mentioned a family member (especially among men) and 13 % mentioned 
a doctor or nurse. The figures were rather similar for salt reduction. 

People in North Karelia had great confidence in the nutrition mes- 
sage. In the 1992 risk factor survey people were asked to respond to the 
statement “Changing the diet in middle-age is no longer worthwhile’. 
About 54 % completely disagreed, 27 % somewhat disagreed, 12 % 


couldn't say, 6 % somewhat agreed, and only 2 % completely agreed. 


3.4. BLOOD PRESSURE 


Systolic and diastolic blood pressure levels have declined in all 10-year 
age groups during the 20 years, and the age differences have prevailed in 
both sexes. 

During the first five years of the North Karelia Project the inter- 
vention focused largely on the enhanced detection, treatment and fol- 
low-up of hypertensives. Process evaluation results of this period have 
been presented in greater detail (Puska et al. 1991). 

In the 1977 survey most North Karelians reported having had their 
blood pressure measured during the previous five years. About 33 % of 
men and 41 % of women (30-64 years) reported being told they had 
elevated blood pressure, while 18 % of men and 24 % of women report- 


ed current hypertension (detected or treated by a physician). In the same 


survey 12 % of men and 17 % of women reported being on antihyper- 
tensive medication. 

During the 1972-77 period a special province-wide hypertension 
register was launched by the project to support the hypertension inter- 
vention. By 1977 nearly 20.000 of North Karelians had been registered 
and were being monitored. In the health behaviour survey of autumn 
1976, 13 % of the male and 14 % of the female population (25—64 years) 
reported being in the hypertension register of the project and having 
been issued the yellow hypertension card. 

Blood pressure measurements increased substantially during the first 
five years of the North Karelia Project, particularly among men. From 
1972 to 1977 the proportion of men having had their blood pressure 
measured during the last five years increased from 67 % to 95 %, and of 
women from 86 % to 96 %. Since then the situation has stabilized, with 
only slight differences in blood pressure measurement rates between age 
groups and educational tertiles. Nevertheless, the best educated have 


continuously had the highest measurement frequencies (Figure 17.6). 
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The hypertension treatment level also remained fairly constant; e.g. 
the prevalence of detected and treated hypertension among men/wom- 
en in North Karelia was about 11 %/12 % in 1986-87 and about 12 %/ 
12 % in 1992-93 (15-64 years, health behaviour survey). The respec- 
tive proportions of people under antihypertensive medication were 8 %/ 
8 % in 1986-87 and 8 %/10 % in 1992-93. 

In the 80s and 90s the project began to invest much effort in non- 
pharmacological interventions to reduce blood pressure levels. One in- 
dicator used to gauge the accuracy of health education on non-pharma- 
cological measures to combat hypertension in the health care setting 
has been the frequency of received advice to reduce the risk factors. For 
example, the frequency of weight reduction advice reported by obese 
hypertensives was relatively high in the late 1980s and early 1990s. The 
proportion of hypertensives reporting such advice has increased during 


the last few years. 


3.5. OTHER ASPECTS 


The risk factor survey questionnaire in 1992 carried the statement “heart 
disease can be prevented by healthy lifestyles”. About 20 % completely 
agreed, 53 % mainly agreed, 21 % found it difficult to say, 6 % some- 
what disagreed and less than 1 % completely disagreed. 

The health behaviour surveys since 1978 have contained a standard 
question asking people to choose the most important single reason for the 
high morbidity of Finnish adults. Figure 17.7 gives the trends in the stand- 
ard choices. “Stress, difficult life situation etc.” has always been the most 
common response: about 32 % in 1992—93. The other two common choices 
have been “unhealthy nutrition” and “lack of physical activity’: both about 
18 % in 1992-93. Women have more often mentioned diet, men more 
often physical activity. “Unhealthy nutrition” peaked as a choice in 1985, 
“stress etc.” has generally somewhat declined over recent years, while “lack 
of physical activity” and “overweight” have increased. 

The health behaviour surveys in 1992—93 asked a very general ques- 
tion on whether people had made changes in their lifestyle recommend- 
ed by the project. This somewhat vague question produced a positive 


answer from 35 % of men and 39 % of women. 


% 


Figure 17.7. The most 
important reason for 
high morbidity rate 
among the adult 
population in Finland 


1978 -79 -80 -81 -82 -83 -84 -85 -86 -88 -90 -92 -93 


North Karelia in Year 


1978—93, 25—59 
years old 


Stress False nutrition Lack of physical activity Overweight Smoking Alcohol 


ee a -——=— sesceces 


The same surveys went on to ask people for their opinion as to whether 
the North Karelia Project has benefited the health of the province's popu- 
lation. The distribution of the answers received was as follows: enormous- 
ly 20 %, substantially 34 %, somewhat 39 %, only alittle 5 %, not at all 
1 %. There was little difference between the sexes, though the women 


tended to be slightly more more positive than the men. 


4. DISCUSSION 


This chapter presents some rather miscellaneous data to help explain 
the nature of the change process in North Karelia. Naturally this will 
need to be supplemented by information from other chapters, and some 
of the experiences are more thoroughly discussed in chapter 21. 

The process-related questions in the risk factor — and especially the 
health behaviour — surveys have proven quite useful not only for this type 
of summative evaluation, but also in the on-going management of the 
project. The “hard data”, however, have major restrictions and are well 
complemented and supplemented by qualitative evaluations, and by the 


feedback the project team receives from the people on a daily basis. 


However, even the hard data reveal convincingly that the North 
Karelia Project has clearly been a visible enterprise in the region (as 
indeed it has later been in all Finland). The project activities concerning 
blood pressure and cholesterol control, for example, have been very far- 
reaching. Project-related issues have been topical items of discussion in 
North Karelia throughout the years. The level of knowledge about the 
risk factors (data not presented here) has been high, the intention to 
change them has been common, and people have generally had confi- 
dence in the message. 

Clearly, all these developments formed the background to the fa- 
vourable health behaviour and risk factor changes reported in other chap- 
ters. There have obviously been a number of other intervening factors 
important in the adopting and maintaining of healthier lifestyles. As 
people have learned and applied practical change skills the entire social 
environment has started to foster further lifestyle change. 

As far as dietary changes are concerned, the marked growth of in- 
terest on the part of the food industry has resulted in many novel prod- 
ucts to assist the transition to healthier eating. The updated and rein- 
forced anti-smoking legislation has likewise facilitated social change in 
a more smoke-free direction. Another important social factor is that many 
of those who adopted healthier heart lifestyles did so a generation ago 
as children; they perhaps have children of their own now, and collec- 
tively they are bound to have a substantial influence on the health be- 


haviour of society. 
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PREDICTING ISCHEMIC 
HEART DISEASE MORTALITY 


WITH THE CLASSICAL RISK 
FACTORS 


Erkki Vartiainen, Pekka Jousilabti, Juba Pekkanen, 
Jaakko Tuomilehto and Pekka Puska 


1. INTRODUCTION 


Before the start of the North Karelia Project, the prevailing evidence 
suggested that the three risk factors of smoking, elevated serum choles- 
terol and elevated blood pressure explained much of the ischemic heart 
disease (IHD) risk. The majority of the relevant information came from 
the Framingham Study (Kannel 1988), from other major prospective 
cohort studies mainly in the U.S. (The Pooling Project Research Group 
1978) and from the Seven Countries Study (Pekkanen et al. 1989). This 
chapter will describe the effect of these three “classical” risk factors on 
IHD mortality in eastern Finland. The results are based on the prospec- 
tive follow-up of the original baseline survey cohort of the North Kare- 


lia Project. 


2. MATERIAL AND METHODS 


The 1972 baseline survey of the North Karelia Project involved a 6.6% 
random sample of the 25—59 year old population of the province. These 
analyses were restricted to the 9 765 surveyed persons aged 30—59 years 
old, those who had reported myocardial infarction during the year pre- 
ceding the survey were excluded. The methods applied in the survey are 
described in an earlier chapter. 

Baseline risk factor measurements were linked to the IHD mortali- 
ty data (ICD 410-414) of the National Mortality Register from 1972 to 
1987 using the personal social security number. The International Clas- 
sification of Diseases, 8th revision, was used during the whole follow-up 


period. 


Individuals with all risk factors measured are presented in Table 
18.1. Age standardization was done by the direct method in three age 
eroups (30-39, 40-49, 50-59). In the risk ratio calculations the smallest 
risk category was assigned the value 1. A logistic regression model was 


used in multivariate analyses. 
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Table 18.1. Subjects of the cobort study. 


3. RESULTS 


In men, age standardized IHD mortality in the lowest total serum cho- 
lesterol category (less than 5 mmol/l) was 1.66 per 1000 person years, 
while if serum cholesterol exceeded 10 mmol/l the mortality was 17.5 
(Figure 18.1). The risk ratio increased exponentially with the cholester- 
ol level. In women the number of deaths was too small to analyse the 
lowest cholesterol category, so we pooled the two lowest categories. 
Mortality in the lowest cholesterol group was then 0.58 per 1000 person 
years, compared with 5.27 if the level exceeded 10 mmol/I (Figure 18.2). 

In men, systolic blood pressure began elevating the risk for IHD 
mortality from as low as 120 mm Hg (Figure 18.3). In women the two 
lowest categories were pooled because of the sparseness of cases. The 
risk ratio in the highest systolic blood pressure category compared to 
the lowest was about seven in men and 14 in women (Figure 18.4). The 
effect of diastolic blood pressure on IHD mortality was about the same 


as systolic pressure, both in men and women (Figures 18.5 and 18.6). 
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Smoking increased the risk in men 2.5-fold (Figure 18.7). The 
number of cigarettes smoked in a day seemed to have no impact on 
mortality. The risk of those who had stopped smoking more than half a 
year ago was about the same as in the never smokers. By contrast, men 
who had stopped smoking less than half a year ago had about the same 
level of risk as the smokers, probably because many of them had re- 
started smoking during the follow-up period. In women, smoking in- 
creased the risk 2-fold (Figure 18.8). The small number of smokers and 
cases in women made it impossible to divide women into more catego- 
ries. 

In the multiple logistic regression model all the risk factors had a 
statistically significant impact (Table 18.2). The odds ratio of systolic 
blood pressure was calculated for 10 mmHg intervals and diastolic blood 
pressure for 5 mm Hg intervals. Cholesterol was calculated for 1 mmol/L 
intervals and age for every five years. The risk ratios were almost identi- 
cal in the sexes. However, in the multivariate analysis smoking seemed 
to be more important in women than men, although the difference in 
the odds ratio between them was not statistically significant. 

The risk of IHD death was 5.24 times higher in men than women. 
When smoking, serum cholesterol, and systolic and diastolic blood pres- 
sure were included in the model the odds ratio fell to 4.61. Hence only 
15% of the difference between men and women could be explained by 
the classical risk factors. 

When both systolic and diastolic blood pressure were included at 


the same time only systolic blood pressure was statistically significant, 


RISK FACTOR 
AGE 5YR | 1.67 (1.53;1.82) 48 (1 22:1.80) | 1.63 (1.50;1.77) 
SMOKING =NO,1=YES | 2.23 (1.72:2.89) | 3.68 (2.01;6,74) | 2.40 (1.88;3.07) 
SYSTOLIC BLOOD PRESSURE 10 mmHg | 1.16 (1.08;1.24) | 1.16 (1.03;1.31) | 1.15 (1.09; 1.23) 
DIASTOLIC BLOOD PRESSURE 5 mmHg : (0.96:1.10) | 1.05 (0.94:1.20) | 1.03 (0.98:1.10) 
CHOLESTEROL Tmmol/L | 1.46 (1.33:1.60) | 1.39 (1.20;1.60) 


( 
| 1.43 (1.32;1.54) 
GENDER 0=WOMAN, 1=MAN - = | 4.61 (3.42;6.23) 


Table 18.2. Logistic regression model on ischaemic heart disease mortality (odds ratios and 95% 


confidence intervals ) 


whereas if they were added in separate models both blood pressures 
were statistically significant. Thus systolic blood pressure seemed to pre- 
dict IHD mortality slightly better, and when systolic blood pressure was 


used diastolic blood pressure did not improve the prediction of risk. 


4. DISCUSSION 


These results confirm that the classical risk factors are important predic- 
tors of IHD mortality in Finland. They seem to be equally important in 
both sexes, although in the multivariate analyses smoking was more pro- 
nounced in women. This may be the consequence of lower blood pres- 
sure and cholesterol level anong smoking women, because smoking in 
eastern Finland in 1972 was relatively rare in women, and more common 
in the upper social class. 

Some other studies have found smoking to be a less obvious risk 
factor in women. In the Framingham study smoking seemed to be a more 
important predictor in men than in women, while a Swedish cohort study 
observed smoking not to be a significant risk factor in women (Stokes et 
al. 1987). However, in most cohort studies smoking has increased IHD 
risk, with the effect apparently greater among the youngest subjects 
(Corrao et al. 1990). Blood pressure is an independent risk factor for 
both men and women in all the cohort studies (Corrao et al. 1990). 

IHD mortality in middle-aged men is much higher than in women. 
In this cohort study 7.3 % (N=340) of men and 1.7% (N=87) of women 
died from IHD during the 15 year follow-up period. The risk factors 
explained only 15% of this difference. In the international MONICA 
study men in Finland had 6.2 times higher mortality than women, whereas 
in Scotland it was 3.3 times higher. In Beijing the risk ratio was smallest, 
at 1.8. There are no good explanations for these disparities between 
countries (WHO Monica Project, 1987). 

In women it was not possible to assess the difference in mortality 
between the category with the lowest cholesterol values (below 5 mmol/l) 
and that with 5—6.5 mmol/| because of the small number of women and 
deaths at the lower end of the cholesterol distribution. The odds ratios 


calculated for 1 mmol/l increases in serum cholesterol were about the 


same in men and in women, suggesting that cholesterol is equally im- 
portant in men and women. 3 

We also assessed mortality in the group of men with a normal risk 
factor level in the 1972 survey, i.e. blood cholesterol less than 5 mmol/I, 
blood pressure below 140/90 mm Hg, and no smoking. There were just 
95 men in this group and none of them died of IHD during the 20 years 
of follow-up, which only serves to emphasize the extremely high risk 
factor level in eastern Finland in the early 1970s. 

In summary, high serum cholesterol level, high blood pressure and 
smoking are important factors explaining the high IHD mortality rates 
in Finland among both sexes. These findings confirm earlier results from 
follow-up of the same cohort over a shorter monitoring period. Although 
these results were achieved during the intervention period of the project, 
they corroborate the information used in the project planning phase and 


support the initial choice of target risk factors. 
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DO CHANGES IN RISK FACTORS 
IN FINLAND EXPLAIN THE 
CHANGES IN ISCHEMIC HEART 
DISEASE MORTALITY ? 


Erkki Vartiainen, Pekka Puska, 
Juba Pekkanen, Jaakko Tuomilehto 
and Pekka Jousilahti 


1. INTRODUCTION 


Although ischemic heart disease (IHD) mortality is declining in many 
countries, it is still on the increase elsewhere (Uemura & Pisa 1985). The 
extent to which changes in the major risk factors of serum cholesterol, 
blood pressure and smoking explain the IHD mortality trends is a cru- 
cial public health concern. Most industrialized countries are developing 
and adopting nationwide strategies to prevent IHD, mainly by reducing 
the population levels of these risk factors. 

There have been only a few attempts to quantify the role of risk 
factor changes in the decline of IHD mortality (Jackson & Beaglehole 
1987, Sigfusson et al. 1991). The scarcity of such estimates reflects the 
shortage of available data, or its insufficiency for the proper analysis of 
this issue. 

Finland's prominence in developing and testing preventive meas- 
ures against cardiovascular disease stems from the fact that 20 years ago 
middle-aged Finnish men had the highest cardiovascular disease mortal- 
ity in the world (Ovcarov & Bystova 1978). 

This chapter assesses the degree to which the changes in the main 
coronary risk factors are able to account for the observed decline in IHD 
mortality and evaluates the relative importance of change in each risk 
factor. The information available to us offers a unique opportunity for 
such analyses, because mortality statistics, risk factor surveys and cohort 
studies provided the necessary standardized data on a clearly defined 


population over a 20-year period. 


2. MATERIAL AND METHODS 


Five cross-sectional population surveys (in 1972, 1977, 1982, 1987, and 
1992) assessed the levels of coronary risk factors in North Karelia and 
Kuopio at five-year intervals. For each survey, an independent random 
sample was drawn from the national population register. The methods, 
numbers surveyed and the participation rates are presented in an earlier 
chapter. 

Deaths with IHD (ICD 410-414, 8th revision) as the underlying 
cause of death in the national mortality statistics were linked to the sur- 
vey cohort examined in 1972. Deaths occurring during 1972-1986 were 
included in the prospective follow-up. We used death from IHD as the 
outcome variable in the logistic regression models. Analyses were done 
separately for men and women. Age, baseline values of serum total cho- 
lesterol and diastolic blood pressure were included as continuous varia- 
bles, and the smoking status was dichotomized. Socioeconomic factors 
(measured as years of education) or interactions between the risk factors 
were dropped from the analysis because they were not statistically sig- 
nificant in the logistic regression model after entering the classical risk 
factors. Moreover, including years of education in the model had very 
little effect on the odds ratios of the risk factors. 

All these variables were available on 4243 men, of whom 303 had 
died of IHD, and on 4722 women, of whom 73 had died of IHD. The 
probability of death among men in the logistic regression model 
was 1/(1+exp’ (12°73—0.108* age — 0.806* smoking — 0.021* diastolic 
blood pressure — 0.384*cholesterol)) and among women: 1/(1+exp 
(14.90— 0.104* age — 1.24* smoking — 0.0306* diastolic blood pressure 
—0.365*cholesterol)). All the terms were statistically significant. We then 
calculated the average probability of an IHD death for each year the risk 
factor survey was done by entering the mean risk factor values observed 
in the survey into this logistic regression function. The relative impor- 
tance of each risk factor was also estimated separately by changing in 
the logistic regression function only the value of that risk factor, while 
keeping the others unchanged according to the 1972 level. The per- 
centage decline in predicted mortality compared to the 1972 level was 
then calculated for each survey year. The 95 % confidence interval 
(95 % Cl) for this predicted decline in IHD mortality was calculated by 


taking into account both the standard errors of risk factor levels in each 
survey and the standard errors of the parameter estimates in the logistic 
regression function. 

Data on trends in IHD mortality were obtained from the National 
Mortality Register for men and women aged 35—64 years. Annual mor- 
tality was age standardized in five year age groups using Finland's 1972 
population. The percentage decline in IHD mortality was calculated using 
the mean of the years 1969-72 as baseline. The 95 % confidence inter- 
val (95 % Cl) for the observed decline was calculated using the Poisson 
distribution. 


3. RESULTS 


From 1972 to 1992 serum total cholesterol decreased by 13.0 % in men 
and 17.6 % in women. Diastolic blood pressure fell by 9.2 % and 13.3 % 
in men and women respectively. The prevalence of smoking declined 
among men from 53 % to 37 %, but rose among women from 11 % to 
20 % (Table 19.1). 

From 1969 to 1972 the mean of annual age standardized IHD mor- 
tality in men was 647 per 100.000 population, and this fell to 289 by 
1992. In women the corresponding decrease was from 114 to 36 (Figure 
19.1). 
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Table 19.1. Risk factor levels by year and gender. 
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Figure 19.1. Age standardized 
ischemic heart disease mortality from 
1969 to 1994 in men and women 
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Figure 19.2 shows the observed decline in IHD mortality accord- 
ing to the mortality statistics, and the predicted decline in mortality 
based on the logistic function and the observed risk factor changes in 
men from 1972 to 1992. In men, observed mortality decreased by 55 % 
(95 % CI 51—58) over the 20 years. The predicted decline, using the 
logistic regression model and the observed risk factor changes during 
the same period, was 44 % (95 % CI 37—50). Until the mid- 1980s the 
trend in observed mortality followed the predicted decline, but subse- 
quently it accelerated faster than had been predicted by the risk factor 
changes. The 95 % confidence intervals for the predicted decline in 
mortality included the observed decline until 1987 and 1992. The 95 % 
confidence intervals for the observed and predicted decline in IHD 


mortality did not overlap in the last survey year (Table 19.2). 
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Table 19.2. Observed and predicted decline (% ) and 95% confidence intervals in IHD mortality from 
1972 to 1992 
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To estimate the relative importance of each risk factor separately 
we computed three additional models. In men, the observed 13 % de- 
crease in serum cholesterol predicted a 26 % decline in IHD mortality, 
the 9.2 % decrease in diastolic blood pressure predicted a 15 % decline, 
and the decrease in smoking from 53 % to 37 % predicted a 10 % 
decline in IHD mortality. 

In women the observed IHD mortality fell by 68 % over the 20 years 
(Figure 19.3). The predicted decrease based on the risk factor changes was 
49 % (95 % CI 37-59). Except in the last survey year of 1992, the 95 % 
confidence interval of the predicted mortality included 95 % Cl of the 
observed change (Table 19.2). The 18 % decrease in cholesterol predict- 
ed a 35 % decline in IHD mortality, the 13 % decrease in diastolic blood 
pressure predicted a 31 % decline, and the increase in smoking from 11 % 
to 20 % predicted an 11 % increase in IHD mortality (Figure 19.3). 


4. DISCUSSION 


The well-standardized population surveys every five years from 1972 to 
1992 and the high quality of mortality statistics in Finland provided us 
with a unique opportunity to estimate the role of risk factor changes in 
the actual decline in IHD mortality. The results showed that we could 
predict about 75 % of the decrease in IHD mortality by changes in the 
known risk factors among the men and women of the population. Al- 
most half of the decline in IHD mortality was explained by the falling 
serum cholesterol level. Our results confirmed in the population the es- 
timate derived from clinical trials (The Lipid Research Clinics Program 
1984) that a 1 % decrease in serum cholesterol leads to a 2 % decline in 
IHD risk. The marked decrease in serum cholesterol is obviously a con- 
sequence of the substantial concurrent dietary changes in Finland (Nu- 
trition Policy in Finland 1992, Pietinen 1990). Use of saturated fats (main- 
ly milk fat) has decreased by one third from the early 1970s, while veg- 
etable oil consumption has risen dramatically: in 1972, 90 % of people 
in eastern Finland used butter on bread but in 1992 only 10 %. Vegeta- 
ble oil was very rarely used for cooking 20 years ago, but now 30 % of 
people use it regularly. Most people have switched from fatty milk to 
low fat or skim milk, and the annual per capita consumption of vegeta- 
bles has risen from about 20 kg to 50 kg. 

These findings show that the population approach strategy for the 
prevention of [HD in Finland has been successful. In 1972, the North Kare- 
lia project began as a national demonstration programme to reduce the highest 
coronary mortality rates in existence by lowering the major risk factors (Puska 
et al. 1985). Since the initial five year period the project has actively con- 
tributed to the nationwide preventive activities and strategies. 

On the basis of our results, the risk factor changes seem to explain 
almost all of the developments in mortality in the 1970s. In the 1980s, 
the decline in mortality was faster than predicted by the observed changes 
in risk factors in the population. Improved treatment of acute AMI may 
be one explanation: thrombolytic treatment, coronary bypass surgery 
and prophylactic use of acetylsalicylic acid became widespread during 
the late 1980s. Secondary prevention in the form of risk factor counsel- 
ling has also become common. The data from the North Karelian Myo- 


cardial Infarction Register indicate that the attack rate of recurrent my- 


ocardial infarction declined more than the incidence of acute myocar- 
dial infarction during the late 1980s. 

A comparison of trends such as the present analysis cannot exclude 
the possibility that the decline in both mortality and risk factors was 
caused by some third, unknown factor(s). Therefore, final conclusions 
on cause and effect cannot be drawn solely on the basis of these find- 
ings. Nevertheless, the consistency of the present results with those in 
the literature lends credit to the hypothesis that the observed decline in 
risk factors is causally associated with the decline in mortality. 

It is possible that the logistic function based on a single baseline 
measurement underestimates the predictive power of the risk factors. If 
this is so the risk factor changes would explain even more of the mortal- 
ity changes. 

Data similar to these have been reported only from Iceland (Sigfus- 
son et al. 1991), where the predicted decrease in risk, about 35 %, was 
close to the observed decline in IHD mortality. Other earlier studies 
have not been based on actual measurements of risk factors using a ran- 
dom population sample, but have used various kinds of indirect data for 
estimating risk factor trends to predict the mortality changes. Moreover, 
national mortality data rather than population-specific data have often 
been used. 

In New Zealand, 38 % to 51 % of the observed decrease in IHD 
mortality could be accounted for by the calculated changes in serum 
cholesterol and tobacco consumption from 1968 to 1980 Jackson & 
Beaglehole 1987). Estimated dietary changes were compatible with the 
rising mortality from ischemic heart disease from 1956 to 1970 in Japan 
(Ueshima et al. 1987), where the decrease in smoking and better control 
of hypertension might also have contributed to the declining IHD mor- 
tality between 1968 and 1978. In Australia the decrease in mortality has 
paralleled the favourable changes in nutrition and tobacco consumption 
(Al-Roomi et al. 1989). Reports from Italy are conflicting. One paper 
reported that IHD mortality started to decrease around 1978 even though 
the risk factor changes prior to that date were probably not favourable 
(Nicolosi et al 1988); another stated that a multivariate model including 
the main risk factors suggested a 10.5 % decrease in estimated coronary 
risk (research group AIT'S-RF2-OB43 of the Italian National Research 
Council, 1987). 


A comparative ecological analysis of coronary heart disease mor- 
tality in Australia, USA, and England and Wales found a correlation be- 
tween trends in risk factors and in coronary mortality (Dwyer & Hetzel 
1980). In China the increase in IHD mortality seems to be associated 
with rises in cholesterol and blood pressure level (Tao et al. 1989). Re- 
sults from a comparison between different age cohorts in the Framing- 
ham study were used to suggest that the improved cardiovascular risk 
factor profile may have contributed to a 60 % decrease in mortality from 
cardiovascular disease (Sytkowski et al. 1990), 

With the mortality statistics, our main methodological problem was 
how to fix the baseline for the trend calculations. The annual variation 
in coronary mortality was quite large in the early 1970s. We decided to 
take the four-year mean from 1969 to 1972 to derive a sufficiently stable 
baseline estimate. 1969 was also the first year that the ICD 8 was used. 
The second area of uncertainty with the trend estimates concerned our 
ability to measure the risk factor changes from 1972 to 1992. For smok- 
ing, the comparability between our surveys is good. Smoking was as- 
sessed using the same questions in all the surveys. It is unlikely that self- 
reporting of smoking has changed substantially during the study years. 

Regarding the blood pressure measurement, a short cuff was used 
in 1972 and 1977 and a longer one in 1982, 1987 and 1992. This may 
have led to overestimation of the decrease in blood pressure. Serum to- 
tal cholesterol was determined by the Liebermann-Burchard reaction in 
1972 and 1977 and by enzymatic assay from 1982. In our laboratory the 
Liebermann-Burchard reaction gave 2.4 % higher cholesterol values than 
the enzymatic method. We adjusted for this bias when we calculated the 
decrease in serum cholesterol. Overall, it may be that the true risk factor 
changes have in reality been slightly smaller than those we observed. 

The predicted mortality in the present analysis was calculated from 
the measured risk factor levels without assuming any lag time. Results 
from cholesterol lowering trials suggest that the beneficial effects on 
mortality from cholesterol lowering begin to be seen after two years of 
treatment (Frick et al. 1987). However, it may be misleading to extrapo- 
late the results from trials to population level studies because risk factors 
in a population change gradually, while in trials the risk factor level is 
lowered immediately at the beginning of the trial. The best way to esti- 


mate the lag time on a population level would be to have risk factor 


measurements made while risk factor levels are increasing, and then also 
when they start to decline. Unfortunately, such data are not available. 
Also, in the present situation the observed and predicted mortality were 
on almost parallel declining trends, so assuming a lag time would not 
change the present results. 

The result is dependent on the power of the chosen logistic regres- 
sion model. To choose the variables for entry into the equation several 
models were tested. The classical risk factors were included in the model 
because the aim in both North Karelia and all Finland has been to re- 
duce these risk factors. Socioeconomic factors measured as years of ed- 
ucation did not affect the regression coefficients of the classical risk fac- 
tors. Thus the predicted power of the model was about the same with or 
without years of education in the equation. The role of obesity was also 
tested in the model. This had no independent role in predicting IHD 
mortality and was thus left out. There has been an increase in body mass 
index in Finland over the last 20 years (Nutrition Policy in Finland 1992). 
Thus obesity can explain neither the change in risk factor levels nor the 
observed decline in IHD mortality. 

In the present analysis a mean age of 55 years was included in the 
logistic function. Different ages give slightly different estimates. For in- 
stance, 45 years in the model gives a 40 % decline in the predicted mor- 
tality, 55 years gives a 43 % decline and 60 years a 41 % decline. Using 
the true individual values for age and other risk factors as obtained from 
the five risk factor surveys in the logistic regression function, the pre- 
dicted decline in mortality was 39 % between 1972 and 1992. Thus the 
technical aspects of fitting the model had no meaningful effect on the 
magnitude of the trend estimate. 

To estimate the role of statistical error on the predicted mortality 
we calculated the 95 % confidence interval. There are two types of sta- 
tistical uncertainty affecting the calculations of predicted mortality de- 
cline. The first is the sampling error in the mean risk factor levels. As the 
sample sizes were large, these errors were relatively small. The confi- 
dence interval (95 %) was largest for smoking in the last survey in 1992 
(+ 2.9) because the sample size was smallest then. For blood pressure 
and serum cholesterol the sampling error is similar or even smaller than 
the accuracy of measurement. Large statistical error arises from the stand- 


ard error or the risk factor coefficients in the logistic regression model. 


These errors are smaller among men than women because there were 
more deaths from IHD in men. Both of these errors were taken into 
account when calculating the confidence intervals. An alternative way 
to asses the stability of the predicted decline in IHD mortality is to take 
logistic regressions from different cohorts. [n eastern Finland there are 
three different cohorts available: the present cohort based on the 1972 
survey, the second cohort based on the 1977 survey, and the third one 
on the 1982 survey. Taking the logistic regression model from different 
cohorts, changing the follow-up time or pooling the cohorts together 
had no significant effect on predicted decline in IHD mortality. We de- 
cided to take the 1972 cohort, because the follow-up of the observed 
mortality began in that year. 

We also calculated the 95 % confidence interval for the decline in 
observed mortality, assuming that deaths follow the Poisson distribu- 
tion. Because the observed mortality was not estimated from a sample 
but includes all the deaths in the two provinces, it can be argued that the 
calculation of a confidence interval is not necessary, or may even be 
misleading since it increases the type II error probability when we are 
comparing the observed and predicted decline in IHD mortality. As the 
95 % Cls for decline in observed mortality and for predicted mortality 
were not overlapping in the last survey, this suggests that mortality de- 
clined more than we are able to predict from the risk factors. The alter- 
native way to approach the difference between the observed and pre- 
dicted declines in mortality is to examine whether the confidence inter- 
val of the predicted value overlaps with the observed decline. In the last 
two surveys the predicted value no longer overlaps with the observed 
mortality, suggesting that in the late 80s and early 90s the mortality for 
[HD declined more than we could expect based on the changes in cardi- 
ovascular risk factors. 

The risk factor levels decreased more in North Karelia than Kuo- 
pio during the first five years, since when the trends have been similar 
(Vartiainen et al. 1991). The trends in mortality in the 1970s and early 
80s were published earlier (Salonen et al. 1979, Vartiainen et al. 1991). 
The differences between the provinces have been relatively small com- 
pared to the overall decline. To achieve more stability in the analyses we 
pooled together the two areas. In the whole of Finland the decrease in 
IHD mortality was about 50 % from 1970 to 1991. Finland has a small, 


homogeneous population and the socioeconomic variations across the 
country are relatively minor. It is likely that the two areas we have stud- 
ied are fairly representive of the developments in the whole country. 
The WHO coordinated MONICA project (WHO Monica Project 1988) 
will enable better assessment of the role of changing risk factors in cor- 
onary heart disease trends, incidence and mortality in different popula- 
tions. 

In summary, the observed changes in the risk factors in the popula- 
tion from 1972 to 1992 predicted a 43 % decline in IHD mortality to 
occur in men anda 49 % decline in women. In fact, the observed decline 
in IHD mortality was 55 % in men and 68 % in women. It is thus con- 
cluded that most of the observed decline in IHD mortality can be ex- 


plained by changes in the three risk factors targeted. 
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THE COST OF 
CARDIOVASCULAR DISEASES 


Urpo Kiiskinen 


1. INTRODUCTION 


The remarkable decline in CVD mortality and morbidity since the early 
1970s has definitely had a substantial economic impact on Finnish soci- 
ety. The data available to us do not permit a full- scale economic evalu- 
ation, including analysis of cost-effectiveness or cost-benefit, which would 
define the economic efficiency of the preventive activities undertaken 
in the framework of the North Karelia Project. This chapter focuses in- 
stead on the changes in the economic impact of CVD over the past 20 
years. Using the standard cost-of-illness methodology, the annual costs 
imposed by CVD on society as a whole were estimated for the years 
1972, 1977, 1982, 1987 and 1992. 


2. METHODOLOGY 


Costs associated with certain forms of illness are typically divided into 
three categories, direct, indirect and intangible costs. Direct costs are 
the value of health service resources devoted to the disease. This item 
includes the actual expenditures on hospitalization, outpatient care, drug 
therapy, rehabilitation, and the like. Indirect costs are derived from the 
time lost from activities in which an individual would have participated 
while in a normal state of health. Indirect costs are generally assumed to 
equal the value of output lost due to premature death or to the reduced 
productivity caused by the illness (Hodgson and Meiners 1982, Max et 
al. 1990). 

The category of intangible costs is made up of the non-economic 


consequences of illness. The “pain, grief and suffering” experienced by 


the patient, family and friends because of his/her morbidity or death 
undoubtedly diminish the welfare of those involved, and must therefore 
be considered as the real social costs of illness. However, although they 
constitute a genuine and potentially large component of total costs, these 
intangible factors are omitted from this study because of the considera- 


ble difficulties in measuring and assigning values to them. 


2.1. PREVALENCE AND INCIDENCE-BASED COSTS 


Two approaches can be used to estimate the cost-of-illness. In the prev- 
alence approach, both the direct and indirect costs resulting from dis- 
ease are assigned to the years in which they are borne. The value of 
expected future production losses caused by premature mortality are as- 
signed to the year of death. The prevalence approach provides an esti- 
mate of economic burden for a period of time (usually a year) imposed 
by the prevalence of the disease during the same period (Max et al. 1990, 
Hartunian et al. 1981). 

The incidence approach provides an estimate of lifetime costs-of- 
illness. The rationale of this approach is that the lifetime stream of costs 
associated with an illness should be assigned to the year of onset of a 
disease. Information on the incident population is combined with knowl- 
edge of the likely course of an illness and the costs at each stage of it 
(Max et al., 1990, Hartunian et al. 1981). 

Since this study focuses on the aggregated category consisting of 
diseases with diverse prognosis and needs for medical care, it is impossi- 
ble to meet the data requirements of incidence-based costing. This study 


is therefore based on the prevalence approach. 


2.2. DIRECT COSTS 


Estimation of the direct costs of CVD was limited by the insufficiency 
of regional statistics stretching 20 years back in time. Thus only the 
three most important components of total direct cost — the costs of hos- 
pitalization, outpatient care and drug therapy of CVD patients — were 
included in the analysis. The estimation procedures and data sources for 


each direct cost item are described in brief. 


Hospital inpatient care 


The costs of hospital bed-day by diagnosis were not available for the 
estimation of hospitalization costs generated by CVD. It is unlikely that 
the cost of a CVD-related bed-day would equal the average cost. It also 
appeared that reliable data on the average cost per day both by type of 
hospital and by specialty were not available for all the years under anal- 
ysis. Therefore, the average unit cost by type of hospital was used as a 
proxy. Hospitals were split into three categories, in which the costs clearly 
differed from one type to another: university hospitals, health centre 
wards and other general hospitals. 

In order to capture the full resource cost of one day of hospitaliza- 
tion, the capital costs must be included in the calculation. The relative 
magnitude of the capital costs for each category of hospital was estimat- 
ed as the ratio of total annual capital costs to operating costs (Sairaalal- 
iitto 1991, Suomen Kaupunkiliitto 1992). The operating cost per bed- 
day was increased by this ratio. 

Regional data on the number of CVD-related hospital bed-days by 
type of hospital were obtained from the hospital discharge register 
(STAKES 1993). Patient days spent in mental care institutions or in the 
psychiatric specialty unit of a hospital with a CVD diagnosis were omit- 
ted from the data, since in most cases the original reason for hospitaliza- 
tion was mental disorders. Furthermore, as these hospitalization periods 
were markedly longer than the average stay due to CVD they would 


have been a potential source of bias. 


Outpatient care 
The number of visits to physicians is based on the health centre utiliza- 
tion survey conducted during 1989 and 1990 (Aro 1991). This survey 
indicated that 7.7 % of all visits to health centre physicians were made 
because of CVD. It was assumed that CVD patients accounted for the 
same proportion of visits to general hospital outpatient departments. 
Total numbers of visits and their respective average costs were obtained 
from hospital and health centre statistics (Suomen Kuntaliitto 1993, 
Suomen Kaupunkiliitto 1992). 

The capital costs were added to operating unit costs in the manner 
previously outlined. The average cost of a visit to a health centre is a 


rough estimate based on the total number of visits — not only to doctors 


but also to nurses and laboratory and X-ray examinations etc. It was 
therefore assumed that the proportion of CVD-related visits to physi- 
cians also applied to these other types of visit; dental appointments were 
excluded from the total visits. 

The total cost of CVD outpatient care was allocated to age groups, 
genders and regions on the basis of the numbers of persons entitled to 
reimbursement of CVD drug expenses by the Social Insurance Institu- 


tion (SII) (see next section). 


Drugs 
The costs of CVD drug therapy were derived from the Finnish statistics 
on medicines (Laakelaitos 1993, Nordic Council on Medicines 1993). Since 
the monetary value of drugs recorded in the statistics is based on pharma- 
cies’ purchase prices, i.e. wholesale prices, it underestimates the actual re- 
source costs of drug therapy by the retail portion of costs. In order to 
arrive at the full costs (approximated by the retail price) of CVD-related 
drug consumption, an adjustment multiplier of 1,7 for 1992 and 1,6 for 
earlier years of the study was introduced (estimate provided by the Na- 
tional Agency for Medicines). For the purposes of this study only the sales 
to pharmacies were accepted, because the value of hospital sales was al- 
ready covered by the average cost of a hospital bed-day; the inclusion of 
that portion of the drug costs would have lead to double counting. 
During the study period most drugs used for treating CVD were 
subject to preferential reimbursement within the national sickness insur- 
ance scheme. The number of diseases comprehensively covered in this 
way has increased from two in 1972 to four in 1992. The total value of 
drug usage is allocated by age group, gender and region on the basis of 


the distribution of recipients of SII refunds for CVD drug therapy costs. 
2.3. INDIRECT COSTS 


According to the human capital approach the indirect costs consist of 
the value of the reduced productivity of persons suffering from CVD. 
The most important factor is the time lost from work. In this study the 
estimates for the duration of reduced productivity were derived from 
the information on sickness absence, disability pensions and premature 


deaths. However, time lost from work is not the only potential source of 


indirect costs. Reduction in productivity may also occur if illness lessens 
the productivity of persons while on the job, and this, in addition to 
absenteeism, may also have adverse effects on the productivity of co- 
workers. Furthermore, the value of leisure time activities lost due to CVD 
is an indirect cost, which can be of major importance to persons without 
market earnings, such as young children, housewives and retired per- 
sons. However, lack of data prevents us from estimating indirect costs 
other than the value of lost working time. 

The indirect costs of CVD were estimated using the human capital 
approach, which is based on the assumption that earnings reflect the 
individual's productivity. In that sense, the value of the individual's out- 
put is equal to the maximum amount the employer is willing to pay in 
the form of salaries and related costs for his/her labour input. This con- 
troversial assumption is of crucial importance in human capital theory. 
The annual value of an individual's output was calculated using the age 
and sex specific annual gross income (Tilastokeskus 1993a, 1993b), ad- 
justed for employers contribution to social security schemes and operat- 
ing surplus (Tilastokeskus 1993c). 


Sickness absence 
The working time lost due to CVD was estimated on the basis of the sex 
and age-specific sickness allowance statistics of the Social Insurance In- 
stitution (Kansanelakelaitos 1993a). Sickness allowance is paid for six 
days per week after a waiting period of seven working days, not count- 
ing the day on which incapacity began. Since a normal week has only 
five working days, 5/6 of the days covered by the sickness insurance are 
working days. The number of covered days was increased by 7.5 days 
times the number of sickness allowance spells in order to include the 
uncovered waiting period in the total absence days. The number of work 
loss years is approximated by assuming 220 working days per year. 
Thus the value of production lost due to CVD-related sickness ab- 
sence is simply the number of lost working years multiplied by the mean 
value of an individual's annual production. The estimate for the lost work- 
ing time due to CVD-related sickness absence is an underestimate, be- 
cause of absence periods shorter than the uncovered waiting period. It is 
also possible that in some cases the sickness allowance is not requested 


in the first place. 


Disability pensions 

The value of production lost due to CVD-related disability pensions 
was estimated using the disease-, age-, sex- and province-specific data 
provided by SII (Kansanelakelaitos 1993b). The average number of dis- 
ability pensions at the end of the year under analysis and the preceding 
year was used as an approximation of the lost labour input in years. 

In estimating the value of potential production lost due to CVD- 
related disability pensions, account was taken of the individual's likeli- 
hood of being employed if the CVD had not occurred (Tilastokeskus 
1992). This adjustment was made to eliminate the effect of unemploy- 
ment and labour force participation rates on the results (Pekurinen 1991). 
Since reliable regional labour statistics were not available, probabilities 


were assumed to be constant over all the provinces of Finland. 


Premature deaths 

The estimates for working years and potential production lost because 
of premature deaths caused by the CVD were based on the standard 
procedure for calculating the expected number of life years lost. The 
expected number of working years lost before the age of 65 was estimat- 
ed on the basis of survival probabilities and the number of deaths from 
CVD. Survival probabilities by age, sex and cause of death were ob- 
tained from life tables published by Statistics Finland (Tilastokeskus 
1993f), and the number of CVD-deaths from the statistics on causes of 
death (Tilastokeskus 1993e). 

The present value of an individual's life-time production was esti- 
mated by discounting the expected value of future years’ production to 
its present value taking into account the survival probability (risk of CVD 
death removed), the probability of being employed and the anticipated 
increase in productivity. A discount rate of 5% and a productivity growth 


rate of 2% per annum were used for the present value computation. 
3. RESULTS 
The costs of CVD were inflated to the 1992 price level (Tilastokeskus 


1993d) and then converted to US dollars using an exchange rate of 
1 USD = 5,5 FIM. The costs are shown separately for both genders and 


two age groups: 35—64 years (representing the adult, working-age pop- 
ulation), and 65 or older, (representing the retired elderly population). 


3.1. DIRECT CosTs 


In addition to the monetary cost of CVD-related hospital inpatient care, 
the magnitude of hospital utilization is demonstrated in terms of hospi- 
talization periods and bed-days (Table 20.1). 

The number of hospitalizations of North Karelians aged 35 to 64 
increased in the 1970s and early 1980s, but has since been on the de- 
crease. The figure for men in all Finland has clearly grown, but for wom- 
en has slightly fallen. The statistics for the elderly population inevitably 
indicate an increasing amount of CVD-related hospitalizations for both 
sexes in the regions analysed. 

The number of days spent in hospital by 35—64-year-old men rose 
over the first five-year-period, but has been falling ever since. Among 
women this figure has declined over the entire study period. There were 
some fluctuations among the elderly, but overall there was a clear in- 


crease in numbers of bed-days from 1972 to 1990. 


Number of hospitalization periods Number of bed-days 


Cost of hospitalization 
(USD million) 
Ce 


North All North All North All North All North; All |North | All 
Karelia | Finland | Karelia | Finland| Karelia | Finland | Karelia | Finland | Karelia| Finland | Karelia| Finland 


Table 20.1. Number of CVD-related hospitalizations, bed-days and the cost of hospital inpatient care in Finland. 


The cost of CVD hospitalization among the working age popula- 
tion has tended to rise since 1972, and among the elderly has more than 
tripled over the study period. 

The cost of CVD-related outpatient care has been estimated only 
for 1991, due to the lack of reliable data. Rough estimates for 1991 are 
presented to give an idea of the relative importance of outpatient service 
utilization in calculations of the total economic burden of CVD. As seen 
in the estimates given in Table 20.5, the cost of CVD-related visits to 
outpatient departments was about 150 million dollars in 1991 (1992 
prices). 

Reliable statistics on medicine sales have been available since 1978 
only. Changes in classification may have had some minor effects on the 
comparability of the results from different years. The total costs of drug 
therapy, as estimated in this study, have expanded from 110 million dol- 
lars in 1978 to about 180 million dollars in 1992. Table 20.2 shows the 
development of costs by gender and age-group. Since 1982 the cost 
estimates for all categories in Table 20.2 have had a rising trend. The 
consumption of drugs (in monetary terms) in 1992 was ona clearly higher 


level in most age-sex categories than back in 1978. 


Table 20.2. The estimated costs of CVD drug therapy in Finland (USD million) 


3.2. INDIRECT COSTS 


The indirect economic consequences of CVD are presented, using both 
the number of potential working years lost (Table 20.3) and the mone- 
tary value of lost production (Table 20.4). 


Number of expected working (prior to 65 years of age) years lost 


Sickness absence | Disability pensions | Premature mortality ee 


North North North North 
Karelia Karelia Karelia Karelia 


Table 20.3. The estimated number of years lost from work due to CVD in Finland 


Value of lost working time (USD million) 


North North North North 
Karelia Karelia Karelia Karelia 


Table 20.4. The value of potential production lost due to CVD in Finland 


Among 35—64-year-old men disability pensions and premature 
deaths have been almost equally important causes of lost working years. 
Short term absence from work as sickness leave due to CVD has ac- 
counted for less than 10 % of total work loss time. The total number of 
male working years lost has declined by 45 % in North Karelia, while 
the downward trend nationwide has been 25%. 

Among women, the significance of early death as the cause of lost 
working years has been modest by comparison. In 1992 early death ac- 
counted for less than 30 % of the total years of lost female labour poten- 
tial, with another approximately two-thirds due to disability pensions. 
Among women the total years lost from work has fallen by 65 % in 
North Karelia since #972, while the concurrent average decline in all 
Finland has been 50 %. . 

The estimated value of potential production lost due to CVD is 
reported in Table 20.4. The difference in the monetary value of lost 
productivity between men and women was greater than the difference 
in the expected number of working years lost. This can be explained 
partly by the higher annual earnings of men and partly by the lower 
labour force participation rate of women. In 1992 the total indirect cost 


of CVD in Finland was approximately 1.6 billion dollars. 


4. COST SUMMARY AND DISCUSSION 


Although the cost estimates presented here do not include all the ele- 
ments of social cost, they certainly represent the main tangible cost items 
incurred by CVD. Most cost elements are accurately estimated as a whole, 
but many assumptions had to be made for the age, sex, and regional 
distributions. | 

The breakdown of the social costs related to CVD in 1992 is pre- 
sented in Table 20.5, both in total and per capita terms. It can be seen 
that the value of indirect consequences of CVD is of dominant econom- 
ic importance among working age individuals. After including the CVD- 
related costs among the elderly, the proportion of direct costs climbs 
steeply. Among women in particular, retired persons included, the cost 
of hospital inpatient care rises almost ten-fold to become the most sig- 


nificant item in the total costs. 


Year 1992 


Persons aged 35 to 64 Persons aged 35 or more 


% 
North | All | North | All | North | All | North} All | North North | All 
Karelia | Finland| Karelia |Finland | Karelia | Finland] Karelia| Finland {Karelia Karelia |Finland 


Men 
— Hospitalization * 
— Qutpatient care ** 
— Medicines 

| Total direct 


— Sickness absence 
— Disability pensions 
— Mortality 

Total indirect 


TOTAL 


Women 
— Hospitalization * 
— Outpatient care ** 
— Medicines 

- Total direct 


— Sickness absence 
— Disability pensions 
— Mortality 

Total indirect 


TOTAL 


* Based on 1990 utilization rates 
** Based on 1991 utilization rates 


Table 20.5. Main items of social costs generated by CVD in Finland in 1992 


The percentage changes in CVD-related costs from 1972 to 1992 
are presented in Table 20.6. Setting 1972 as base year for the comparison 
is quite problematic, since the only disease-specific direct cost item avail- 
able was the cost of hospitalization. However, in order to facilitate a ro- 
bust comparison of costs 20 years ago and in 1992, an approximation of 
CVD-related drug costs in 1972 was produced. This was achieved simply 
by adjusting the 1978 figure for CVD drug costs by the change in total 
medicine expenditure from 1972 to 1978 (Kansanelakelaitos 1993c). 

Furthermore, the significant reform of municipal health care which 
accompanied the introduction of The Primary Health Care Act in 1972, 
and the consequent foundation of state-supported health centres, en- 
hanced the supply of health services (Hakkinen 1988, Kalimo et al. 1982), 


and may thus have reduced the comparability of health service usage in 


Persons aged 35 to 64 Persons aged 35 or more 
North Karelia | A Finland North Karelia All Finland 


Gender / 
type of cost 


Men 
Change in: 

— Direct costs 
— Indirect 
costs 
Total costs 


Women 
Change in: 

— Direct costs 
— Indirect 
costs 
Total costs 


Both sexes 

Change in: 

— Direct costs 

— Indirect 
costs 

Total costs 


Table 20.6. The change in CVD-related social costs from 1972 to 1992 by gender and by the type of 
costs 


the early 70s to the corresponding figures of most recent years. On the 
other hand, as noted above, the relative magnitude of direct costs is 
quite modest, and therefore the change in total costs over two decades is 
not very sensitive to possible error in direct costs. 

A typical development pattern in the costs of CVD over the past 
20 years is rising direct costs, i.e. medical expenditure, resulting from 
the expanding quantity and quality of resources devoted to CVD-pa- 
tients. On the other hand, the decrease in indirect cost, resulting from 
the favourable development in CVD mortality and morbidity, has been 
big enough to outweigh the rise in direct costs. The proportional de- 
crease in CVD-related total costs ranged from about 5 to 50 % and was 
clearly greater in North Karelia than all Finland on average. Despite 
this, Table 20.5 indicates that the costs per capita are still somewhat 
higher in North Karelia. 

Table 20.1 shows that hospital costs have more than doubled among 
the working age male population. This is quite a surprising outcome, 


because simultaneously both the mortality and incidence rates for heart 


attack and stroke have fallen drastically. There is a two-stage possible 


explanation. Firstly, the unit cost of hospital treatment has increased at a 
faster rate than the cost of living in general. The real cost per bed-day 
has more than doubled in university and other general hospitals over the 
study period, while the respective increase in health centre wards has 
been 40%. Apparently, the vast majority of CVD episodes experienced 
by working age citizens have been treated in university or other general 
hospitals. 

Secondly, the declining incidence of acute myocardial infarction 
(AMI) and stroke has not necessarily been mirrored by a decline in other 
CVD events, and hence the resources previously tied up in the treat- 
ment of AMI and stroke have been freed for the less severe CVD cases. 
The recent findings of Pyérala et al. (1994) support this explanation. 
Their study found that the number of hospital treatment days due to an 
AMI diagnosis (ICD code 410) among Finns younger than 65 decreased 
between 1981 and 1990, but that the number of treatment days associat- 
ed with other coronary heart disease diagnoses (ICD codes 411—414) 
increased (Py6rala et al. 1994). Furthermore, the fall in the number of 
lost working years reported in Table 20.3 above is a strong indicator of a 
decrease in either the prevalence or severity of CVD, or both. 

It should also be kept in mind that the overall expenditure on gen- 
eral hospitals and medicines has risen by around 150 % over the 20 
years (Kansanelakelaitos 1993c). This is somewhat more than the in- 
crease in direct health care costs related to CVD among persons aged 35 
to 64, but slightly less than the corresponding figures when the elderly 
are also taken into account (Table 20.6). 

The cost of CVD-related outpatient care was estimated accurately 
only for 1992. In order to allow for its influence in total cost calcula- 
tions, it was assumed to have changed at the same rate as the sum of 
CVD costs due to hospital care and drug therapy. In fact, the cost of 
outpatient care was not of crucial importance in the cost calculation and 
the assumption made above was not expected to cause any major bias to 
the results reported in Table 20.6. However, to support that conclusion, 
sensitivity analysis was performed assuming the cost of outpatient care 
in 1992 to be as presented in Table 20.5, and the corresponding figures 
in 1972 to be zero. The effect on the total cost was generally from one 


to three percentage points and none of the signs were reversed. It was 


also noted that allowing for population changes would lead to an even 
greater decrease in costs, and would also narrow the difference between 
change rates in North Karelia and the whole country. 

On the basis of the facts presented above, it can be concluded that 
the social costs generated by CVD are likely to have declined since 1972, 
especially in terms of cost per capita. According to the change rates 
presented in Table 20.6, the decreases in annual costs in all Finland have 
been about 100 and 600 million US dollars for persons over 35 and 35- 
64 years of age respectively, and in North Karelia 40 and 60 million US 
dollars, respectively. It can also be seen that the estimated proportional 
reduction in costs was greater in North Karelia than in all Finland. This 
could translate as a 35 million US dollar saving in 1992 alone for the 
province of North Karelia, although this must necessarily be regarded as 


a crude estimate, as explained above. 
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EXPERIENCE WITH MAJOR 
SUBPROGRAMMES AND 
EXAMPLES OF INNOVATIVE 
INTERVENTIONS 


| Pekka Puska 


This chapter describes and discusses a number of major components and 
sub-programmes of the North Karelia Project. All have been carried out 
within the theoretical and practical framework described earlier. 

What follows is by no means an exhaustive description of the inter- 
vention activities in the North Karelia Project, but it does highlight a 
variety of activities and innovative programmes. The youth programmes 
are described and discussed separately. 


1. INVOLVEMENT OF HEALTH SERVICES 


A major intervention aim was the creation of a service structure to sup- 
port the community's progress towards the objectives. The main princi- 
ple throughout has been to exploit the existing service structures, with 
health services obviously assuming a key role. 

With the project's needs in mind, useful existing activities in the 
health services have been strengthened and new elements created when 
necessary. The project has prepared several activity models, which have 
been implemented through official instructions, recommendations, cir- 
culars, training meetings, materials, and personal contacts. 

The project has developed practical activities on the basis of the 
set objectives on one hand, and on understanding of the local situation 
on the other. The functioning of the existing services has been analyzed, 
while pilot health centres have also been used to develop appropriate 
and feasible models for work. 

Primary health services have played a key role. These are the simple 
activities that are close to everyday life and in frequent contact with people. 


In the Finnish health structure the health centres provide these services. 
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The project has involved itself extensively in the work of the health 
centre doctors and public health nurses, each of whom was asked to help 
modify the risk factors of all patients and clients. Their activities have 
included inquirying about and recording the smoking history, advice to 
stop smoking, inquiry and advice on dietary habits, serum cholesterol and 
blood pressure measurements and advice to heart disease patients. 

Since no extra manpower was obtained for the programme, the 
new tasks had to be integrated into the normal everyday schedule. Work 
often had to be re-organized to permit certain nurses or doctors to un- 
dertake more of some practical programme tasks. As more resources grad- 
ually became availablé in North Karelia (and throughout Finland), it 
became progressively easier to realize the new activities. 

In the 70s the public health nurses’ burden of work increased more 
than that of the doctors, though the registration of hypertensives gener- 
ated considerable extra work for them, too, during the initial years. The 
public health nurses performed more general health education in the 
field and also undertook the main administrative work for the programme 
tasks (special offices, screenings, registers, etc). The doctors acted as 
medical advisors and support personnel. 

During the early years of the project the main emphasis was on 
integrating the basic project needs into the existing service structure. 
After that it became both possible and necessary to introduce more spe- 
cialized services to support the basic activities. These were prepared and 
tested by the project and implemented gradually through the channels 
mentioned above. For the anti-smoking programme, special smoking 
cessation services were introduced, while for serum cholesterol reduc- 
tion, nutrition groups and counselling programmes were developed. 
Specialized services for hypertension control were also set up. 

Usually, a simple inbuilt evaluation was outlined as the activities 
were specified. To instruct, ensure and check activities at the local level, 
staff from the Provincial Health Department and the project have fre- 
quently visited the local health centres and met the personnel. 

Health services were heavily involved in project activities in the 
early years. This is described and discussed in greater detail in the orig- 
inal project report (Puska et al. 1981). The biggest work load was creat- 
ed by the hypertension programme, described in many publications (e.g. 
Nissinen et al. 1981, 1986). 


During subsequent years many of the activities were integrated and 
sustained fairly well. Continuous training and other measures have nat- 
urally helped in this. The monitoring data, for instance, show that blood 
pressure measurements in North Karelia remain exceptionally frequent. 

At the same time new activities have been introduced and support- 
ed by the health services. This particularly refers to the intensified cho- 
lesterol lowering activity which began in the late 80s and involved a 
great increase in serum cholesterol measurements and counselling by 
health services. 


2. HYPERTENSION CONTROL PROGRAMME 


Reduction of the province's generally high blood pressure levels was one 
of the three intermediate objectives of the North Karelia Project. Dur- 
ing the planning it was obvious that a large proportion of people had 
hypertension and that most were either not even aware of it or not being 
treated. 

Thus in the first phase, and in order to achieve fairly rapid results, 
much effort was devoted to setting up a systematic programme for de- 
tection, treatment and follow-up. A project working group formulated 
the content of this sub-programme, based on the relevant WHO recom- 
mendations. 

As part of this sub-programme it was recommended that blood pres- 
sure measurements be taken at most contacts with the primary health 
service and also in connection with special blood pressure measurement 
activity. Most of the measurements were done by public health nurses, 
and the project prepared guidelines for the measurement techniques and 
reference values. 

Following the agreed criteria, all people with repeated elevated 
values were registered in the special hypertension register of the health 
centre (copy sent to the project's computerized province-wide register). 
The patients received a personal hypertension follow-up card from the 
project. Thus repeated blood pressure measurement values were regis- 
tered (monitored) both in the patient's own card and in their personal 


record held at the hypertension clinic. 
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The hypertension clinics at the health centres were mainly operat- 
ed by a specially-trained public health nurse. In addition to blood pres- 
sure values and drug compliance, the nurse also focused on health be- 
haviour and other risk factors relating to blood pressure. The doctors 
acted as clinical experts within this framework, drawing the initial diag- 
nostic conclusions and initiating and monitoring the antihypertensive 
drugs etc. 

Authority statements, training, instruction materials, patient mate- 
rials etc. were used to establish and implement this activity. The public 
health nurses in charge of the hypertension clinics attended very fre- 
quent training sessions, during which feed-back was given and discussed. 

During the initial five year period of the project nearly 20.000 hy- 
pertensives were registered in North Karelia, and this was a major com- 
ponent of the early phase of the project as far as the health centres were 
concerned. But the effort was justified - the evaluation (partly presented 
earlier) demonstrated both the feasibility and beneficial results of the 
hypertension activities. 

After that period the centralized provincial register of the project 
ceased, but monitoring etc. continued at the health centres. Subsequent 
evaluation showed that these activities became well integrated into the 
normal work of the health centres. The frequency of blood pressure meas- 
urements and coverage of treatment have remained surprisingly high. 

At the end of the 70s more attention began to be drawn to the non- 
pharmacological control of high blood pressure. A special salt project 
was initiated using the established channels and methods of the project, 
including collaboration with the food industry. The results of the salt 
project demonstrated the feasibility and some initial progress, although 
changes in the salt consumption at the population level were slow. 

During subsequent years the project helped maintain the blood 
pressure control activity at the health centres. At the same time there 
was increasing focus on the nonpharmacological measures - particularly 
dietary changes. In.addition to salt, weight reduction and fat modifica- 
tion were emphasized. There was a series of special dietary trials on the 
potential for dietary control of blood pressure, and particularly on the 
likely role of fat (Puska et al. 1983). 

Overall, the initial blood pressure programme was a major practi- 


cal activity at the health centres. While it generated plenty of work it 


also helped to establish and guide the overall project-related work at the 
health centres. Once established, other activities (e.g. cholesterol con- 
trol) could start to be emphasized, too. This allowed the strategy for 
reducing the blood pressure level to start placing more stress on general 
dietary changes, thereby creating a link with the other project activities 
to influence the dietary habits of the population. 


3. PERSONNEL TRAINING ACTIVITIES 


Another important component of the project has been training of the 
various personnel groups that have implemented the planned activities 
in the local settings. Training has thus been based on the defined tasks 
and activities, and has usually consisted of general information about 
the health problems, principles for tackling them, performance of the 
new tasks, measurement techniques, internal monitoring, and practical 
aspects of the cooperation necessary. 

Since the health centre personnel (doctors, public health nurses 
and other nurses) have occupied such key positions, much of the train- 
ing has been directed at them. Training has also been given to other 
health personnel (hospital doctors, teachers, home economics teachers 
and social workers), and to leaders and counsellors of voluntary organi- 
zations and journalists. 

An official community leader network was established at the start 
of the project. This group received project bulletins and other educa- 
tional materials. Later on, much larger numbers of local “lay leaders" 
were trained systematically in order to reinforce change in the commu- 
nity (see section 5). 

Because the basic education of the personnel could not be modi- 
fied and a great number of workers in the area were involved, the princi- 
pal training method has been 1—2 day seminars. These have usually been 
organized jointly by the health department of the province and the 
project. Voluntary organizations or other agencies have often been in- 
volved. Individuals attending the training have been asked to pass on 
their new knowledge to the other workers at their own health centre. 


Regular health centre training activities have been encouraged. 


Many of the regular training seminars have dealt with specific sub- 
programmes or activities. Thus the nurses (often with physicians) as- 
signed to hypertension, antismoking, screening or rehabilitation sub- 
programmes, or to maintaining the AMI and stroke register, have at- 
tended regular training seminars. Other seminars have concentrated on 
more general programme tasks, e.g. general health education. 

The participants have usually represented a spectrum of professions 
related to the activities concerned, though sometimes trainings involve 
only a single profession. For example, the project initially organized large 
biannual and later annual two-day seminars for North Karelian doctors. 
In addition, project representatives have frequently lectured at profes- 
sional meetings in the area. 

Training has always been supported by the distribution of materi- 
als, of which the project has developed a great variety. Several guide- 
books and other programme materials have been prepared. 

The content of training seminars has largely been determined by 
the project team, the representatives of the provincial health adminis- 
tration, and specialists at the central hospital. Regional and national ex- 
perts have been used when necessary. Health centre workers or others 
engaged in practical tasks have always contributed as representitives of 
the field situation and to provide feed-back. 

Over its 20 years, the project has initiated or been otherwise in- 
volved in hundreds of training seminars. Although the nature of the sem- 
inars has changed, the focus has always been the discussion of practical 


tasks (derived from the objectives), action needed, and progress and feed- 


back. 


4. THE PRINT MEDIA 


The project has produced a large range of printed materials since 1972. 
All have been prepared to support particular objectives and community 
activities/campaigns. Printed materials have always been used to supple- 
ment more comprehensive activities which have usually also been sup- 
ported by health services and/or voluntary organizations, other types of 


media etc. 


The following list gives some idea of the extent to which the print 
media were exploited during the five first years of the Project (1972-77) 


— local newspaper articles: 1509 

(877.000 column mm) 
— project's information bulletin: 3.000 copies 
— posters 22.000 copies 
— "wall papers” 22.600 copies 
— anti-smoking signs 80.000 copies 
— anti-smoking stickers 74.000 copies 
— health education leaflets (series 

of five) 278.000 copies 
— Fathers’ Day cards 97.000 copies 


The use of these materials and their coverage are described in more 
detail in other publications (Puska et al. 1981, Kottke et al. 1984). 

After the initial period the press remained interested in the project, 
newspapers frequently reported on project activities and new findings, 
and various types of collaboration took place. 

A range of printed materials also continued to be produced, partic- 
ularly posters, leaflets and anti-smoking signs supporting various behav- 
ioural modifications and campaigns. Many materials were produced in 
collaboration with other parties and often sponsored by them. Practical- 
ly all materials were printed in North Karelia, so the project came to be 
a good customer of several of the printing companies. 

The gradual spead of many of the materials into national use be- 
came just one way in which the project work assumed a nationwide di- 
mension. Some materials were distributed in connection with special 
campaigns, and many (leaflets, self help guide books) were purchased 


by health centres, other organizations and individuals across Finland. 
5. THE LAY LEADER PROGRAMME 

After a few years of implementation, the project team discussed further 
actions needed to influence the lifestyles in North Karelia on the grass- 
roots level. The relevant theories were considered and attention fo- 


cused on the principles of the two-step flow of information and of opin- 
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ion leaders. In every population and community, informal opinion lead- 
ers affect attitudes and behaviours in their sphere of influence. 

The project team and local representatives considered how this the- 
ory could best be used to benefit the programme. The lay leader pro- 
gramme was formulated and launched on the basis of their conclusions. 

In every municipality of the province local community leaders and 
other informants were interviewed to discover the opinion leaders in the 
local villages. These people were approached, told about the project 
and invited to be project “assistants”. They received initial instructions 
over a week-end seminar, and then regular contacts and follow-up. 

The central idea*was to get the lay leaders (active people and mem- 
bers of many organizations) to pay systematic attention. to health-relat- 
ed lifestyles (targets of the project) and the necessary environmental 
changes in their daily lives, and to try to promote the appropriate changes; 
for example: discussing smoking and diet with people they meet, pro- 
moting smoke-free meetings and facilities, urging local grocery store- 
keepers to improve the availability of cholesterol lowering foods etc. 

By 1979 a training meeting for lay workers had taken place in every 
municipality of North Karelia, and by the end of 1982 almost all had 
had one or two follow-up training sessions. By this time over 800 people 
had been recruited as lay workers and participated in the initial training. 

This programme worked well in practice and obviously made a useful 
contribution to the success of the project. The main evaluation results 
and further details of the implementation are published elsewhere (Pus- 
ka et al. 1986). 


6. THE WORKSITE PROGRAMMES 


Over the years the project became progressively involved with worksite 
health promotion activities. Various worksites have contacted the project, 
and numerous activities planned and implemented. These have usually 
involved simple risk factor measurements and counselling, general infor- 
mation on health promotion, collaborative action (e.g. joint sports ac- 
tivities, weight reduction groups etc.), changes in worksite canteens (e.g. 
better availability of vegetables, low fat products etc.), and smoking 


policies at the worksite. 


In the 80s, a special worksite project was carried out to gather 
experiences and learn about the effects of this type of approach. Fora 
TV programme on the project (see section 7) eight middle-sized work- 
sites were chosen in different parts of North Karelia. One smoking 
worker from each worksite was invited into the studio group of the 
programme. 

During the TV series these people tried to stop smoking, improve 
their diet, increase physical activity and take up other health promoting 
activities. Each acted as the role model for his/her workmates at the 
worksite, where various supportive activities were also arranged. These 
included risk factor measurements, counselling, modifications in the food 
served at the worksite canteen etc. 

For the evaluation, eight matched worksites were selected. Risk fac- 
tors and health behaviours were thus measured at the outset and at the 
end of this one-year experimental period in all sixteen worksites. The 
evaluation demonstrated clear benefits, especially on smoking (Puska et 
al. 1988). 

Worksite intervention activities have since been implemented at a 
variety of worksites, and been used to demonstrate dissemination and 
community organization. 

The experiences generated have often been publicized by the 
project in the media. Worksite health programmes at many strategic 
worksites (e.g. bakeries, newspapers) have also exerted favourable in- 
fluence on the respective organizations. For instance, the largest bak- 
ery in North Karelia made major production changes after joining this 


programme. 


7. THE TV PROGRAMMES 


Since 1978, several major nationwide TV series have been broadcast as 
collaborative efforts between the North Karelia Project and Finnish T'V2. 
In the planning stages, careful attention was paid to to the relevant the- 
ories on communication and behaviour change, as discussed earlier in 


this book. 


The TV series broadcast so far: 


Topic year number of programmes 
(appr. 30—45 minutes each) 
Stop smoking 1978 74 
-". (repeat) 1979 8 
Keys to Health 1980 10 
ey 1982 15 
-'- 1984-85 15 
Stop smoking 1986 8 
_"- 1989 9 


The programmes have all used the same format: a group of volun- 
tary high risk people in the studio along with a couple of project ex- 
perts. The “role models” try to make healthy changes in their lifestyles, 
with the help of the experts. These experts discuss with the studio group 
the benefits and necessary skills for the lifestyle changes needed, while 
also giving advice to the viewers. 

The TV programmes were planned by the project but implement- 
ed by TV2, which is a public channel and one of the three national TV 
channels. The programme costs were met by TV2 out of their normal 
programme funding resources. 

The national TV programmes were accompanied by printed materi- 
als and various community organization efforts; especially in North Kare- 
lia, where advantage was taken of the well-established project networks. 

This venture proceeded well, and the viewing rates were high — 
even among the lower socioeconomic and high risk population groups. 
The absolute effects have been substantial and thus the cost-benefit ra- 
tios have been high; the secondary impacts have also been obvious (Pus- 
ka et al. 1987, Korhonen et al. 1992). The project's TV programmes 
have undoubtedly acted as a powerful intervention tool, and been a ma- 


jor avenue for nationwide application of the project work. 


8. QUIT AND WIN CONTESTS 


During the last two STOP SMOKING TV series (in 1986 and 89), ma- 
jor ‘Quit & Win’ contests were organized. These are designed to increase 


community participation and incentives for positive action. 


In the first contest over 16.000 Finnish smokers participated. The 
six month abstinence rate of the participants was about 20 %. The sec- 
ond contest was organized jointly between Finland and Estonia. 

The general experience has been quite favourable (Korhonen et al. 
1992), with the effects being consistently greater in North Karelia than 
in the rest of Finland. 

Recently a WHO/CINDI Quit and Win campaign was arranged in 
spring 1994. It was based on the above experiences and carried out in 13 
countries, Finland included. Again special efforts took place in North 
Karelia. 


9. COLLABORATION WITH THE MARTTA (HOUSEWIVES’) 
ORGANIZATION (AS AN EXAMPLE OF VOLUNTARY 
ORGANIZATIONS) 


There has been close collaboration with the MARTTA housewives’ or- 
ganization, especially for influencing dietary habits in North Karelia. 
This organization is very influential in rural and semi-rural areas, espe- 
cially when it comes to the adoption of novel cooking practices. 

In addition to the broad on-going collaboration, several specific 
co-operative programmes have been carried out: “the Parties for Long 
Life" in the 70s, “the Happy Hearts’ Evening" in the 80s, anda weight 
reduction campaign in the early 1990s. All these programmes have oc- 
cupied thousands of housewives and their families. 

The basic principle of the collaboration has been as follows. The 
project has first identified the general health needs, and a fairly practi- 
cal activity then jointly planned; this has been implemented by the 
MARTTA organization and supported by the project. Printed support 
materials have usually been prepared. The formative evaluation has 
been arranged jointly by the MARTTA organization and the project. 


10. CHOLESTEROL LOWERING COMPETITIONS 
BETWEEN VILLAGES — AN EXAMPLE OF INNOVATIVE 


CAMPAIGNING 


When the intensified cholesterol lowering activities were being planned 


in the late 80s, cholesterol levels tended to be highest in the more re- 


mote rural areas, where more traditional diets high in dairy fat prevailed. 
Based on this phenomenon and the notion of genuine community ac- 
tion, the project announced a competition involving dietary changes for 
cholesterol lowering between villages willing to participate. 

The project team first wanted to stage a demonstration competi- 
tion between a couple of villages, but it turned out that 40 of them want- 
ed to join in. The first competition was between seven villages. The 
project undertook the initial cholesterol measurements in the adult vil- 
lagers, who thereafter organized various activities among themselves to 
promote cholesterol-lowering dietary changes. After a little over two 
months the cholesterol levels were remeasured. The winning village had 
an average cholesterol reduction of 11 %, and the mean reduction of all 
the participating villages was about 5 %. 

So that more villages could join in, the competition was repeated 
half a year later, again with a good outcome. The experiences have been 
exploited in the media to demonstrate the feasibility of cholesterol re- 


duction. 


11. THE BERRY PROJECT 


Over the years many individuals and community leaders have voiced 
economic concerns about staging a project of this type in an area which 
was initially substantially devoted to dairy farming. With people sharply 
reducing their consumption of butter and fatty dairy products, econom- 
ic problems have emerged for dairy farmers and the dairy industry. The 
other side of the coin is that people complying with the health message 
have consumed progressively more fruit and vegetables, much of which 
has been imported produce. 

During their discussions, the community and project representa- 
tives considered the feasibility of growing tasty, nutritious berries in the 
North Karelian climate. The focus of attention were black and red cur- 
rants and strawberries, in addition to the wild berries growing in the 
large forest areas. 

In 1985 a major collaborative project was conceived with inputs 
from berry farmers, the berry industry, various commercial sectors and 
the health authorities; it was financed by the Ministry of Agriculture and 


the Ministry of Commerce. Over a five-year period innovative activities 
took place to promote the consumption of local berries and berry projects. 
Information and education was involved, but also sales campaigns, new 
product development and various supportive activities. 

Local berry consumption has subsequently gradually risen, in sev- 
eral parts of the province berry growing has increased substantially, and 
many farmers have switched from dairy to berry production. 

_Areport on the original berry project describing the approach and 
outcomes has been published (Kuusipalo et al. 1986). Based on the fa- 
vourable experiences the local berry farmers again contacted the project, 
and a new berry project has recently been launched to lend further sup- 


port to this beneficial change process. 


12. COLLABORATION WITH FOOD MANUFACTURERS 
AND SUPERMARKETS 


Since its inception, lively collaboration has taken place between the 
project and sections of the food industry. In the 70s this mainly con- 
cerned the promotion of low fat dairy products along with the dairies, 
the promotion of low fat sausages with the local sausage factory and, in 
the late 70s, the reduction of salt in a number of food items. Many col- 
laborative campaigns have also taken place in and with the supermarkets 
and their branch stores. 

In the late 1980s, intensive activities began to promote further die- 
tary changes aimed at lowering cholesterol levels, which were still high. 
There was close collaboration between the project and manufacturers of 
vegetable oil-containing products. One major break-through was the 
successful development of a domestic rape seed oil. 

In partnership with the industry, the use of vegetable oil (particu- 
larly rape seed oil) in cooking was promoted. There was also intensive 
activity devoted to the development and marketing of various fatty 
spreads with high contents of vegetable oil and often reduced amounts 
of total fat. Collaboration with the biggest bakery in North Karelia, for 
example, resulted in an almost complete change from butter use to veg- 


etable oil margarine. 


13. ANTI-SMOKING POLICIES/LEGISLATION 


In the early years of the North Karelia Project, one of the anti-smoking 
goals was to increase the number and accessibility of non-smoking are- 
as. This was achieved by various types of message, and by distributing 
large numbers of “no smoking” signs and stickers. A very popular sign 
was "NO SMOKING HERE -— we participate in the North Karelia 
Project”. The project also discouraged the display of tobacco advertise- 
ments and other promotional materials. 

In 1977 the Finnish National Parliament finally passed an anti-smok- 
ing law that had been under discussion for several years. Project repre- 
sentatives had actively participated in this discussion, with the director 
of the project being invited to the parliamentary committee hearings. 

The new law eliminated all tobacco advertising in Finland from 1978 
on and prohibited smoking in most public places indoors. It prohibited 
the sale of tobacco to youngsters obviously younger than 16 years, and 
required health warnings on cigarette packages etc. It also stipulated that 
0.5 % of tobacco taxes be devoted to anti-smoking programmes and re- 
search (the project was subsequently granted some of this money). 

The late 80s and early 90s saw intensifying discussions to improve 
the legislation, and project representatives were once again actively in- 
volved. Finally, in June 1994, parliament passed major amendments pro- 
hibiting worksite smoking except in individual offices and special smok- 
ing rooms, as well as the sale of tobacco to those below 18 years of age etc. 

Over the years the project has also carried out intensive campaigns 
to promote smoke-free worksites and maximize indoor smoke-free are- 
as. [his was achieved through consultations, trainings, promotional cam- 
paigns (e.g. via local radio, awarding prizes etc.) and by distributing 
signs. This time the main sign read "SMOKE-FREE AREA — smoke-free 
North Karelia”. The governor of North Karelia, along with various deci- 
sion makers and opinion leaders, formerly endorsed this initiative, which 


was directed at worksites and municipalities. 


14. LEGISLATIVE AND POLICY CONTRIBUTIONS 


During the project several of its leading members have been active in 


various health and health research policy functions. 


The project contributed to the passage of the anti-smoking legisla- 
tion in 1977, as described earlier, and was also involved in the develop- 
ment and availability of commercial mixtures of butter and vegetable 
oil. In addition, project members occasionlly participated in certain health 
policy planning activities (concerning health education, hypertension 
care etc.). 

On the local level in North Karelia, the project was in frequent 
contact with municipal and local health centre decision makers. These 
sometimes took place formally, but often as closer personal contacts — as 
did much of the community organization work. In the 70s formal sur- 
veys also took place among local decision makers and health personnel 
(Puska et al. 1981). 

In the 80s the project remained active in national health policy. 
Moving the project coordination centre to the National Public Health 
Institute was a great help, since the institute is a major national expert 
agency under the Ministry of Health. Another obviously important fac- 
tor was that the project director was elected to represent North Karelia 
in the national Parliament for the period 1987-91. 

In the late 80s and early 90s the project was especially active in 
facilitating the production and marketing of healthier foodstuffs. An- 
other major goal was to reinforce the anti-smoking legislation, which 


finally succeeded in 1994. 
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THE NORTH KARELIA YOUTH 


j Erkki Vartiainen, 
~ Kerttu Tossavainen, 


and Pekka Puska 


1. INTRODUCTION 


Cardiovascular and other chronic diseases comprise the major public 
health problem in most of the industrialized world, and in the last few 
years it has become increasingly apparent that activities to prevent them 
should start in childhood (Wynder et al. 1989, Report on Pediatric Re- 
search, 1989). There are strong epidemiological justifications for aiming 
health-promotion at young people. The first argument for starting pri- 
mary prevention early in life is the early onset of many chronic diseases; 
the second is that major risk factors and their related behavioural pat- 
terns begin in childhood and youth. The serum cholesterol level of Finnish 
children is known to be extremely high in international comparisons 
(Knuiman et al. 1980, Vartiainen et al. 1982, Viikari et al. 1985). 

Four different studies have been carried out in association with the 
North Karelia Project to assess the extent to which cardiovascular risk 
factors can be prevented in childhood and adolescence. The first two 
studies were family-based, while the other two were more community 
and school-based programmes. All were designed and conducted in 


pursuit of the overall aims of the North Karelia Project. 


2. DIETARY STUDIES WITH FAMILIES 


The main purpose of the family studies was to assess whether the serum 
cholesterol and blood pressure of children can be influenced by dietary 
modification. The first dietary intervention involved 30 free-living fam- 
ilies in rural North Karelia and consisted of a two-week baseline period, 


a six-week intervention period, and a six-week switch-back period. Dur- 


ing the intervention the parents were instructed to eat a low-fat diet 
with high ratios of polyunsaturated to saturated (P/S) fats, and to keep 
food records every second day. There were 16 children aged 13 to 15 
years (8 boys and 8 girls) in 12 families. The parents were told that the 
intervention diet would also be healthy for their children, although the 
children's diet was not monitored. Among the parents, the proportion of 
energy from fat decreased from 39% at baseline to 24% during the inter- 
vention period and returned to 36% during the switch-back period. The 
respective P/S ratios were 0.13, 1.17, and 0.16. The serum total choles- 
terol values of the parents decreased from 6.4 mmol/| to 4.9 mmol/] (23%) 
and those of the children from 5.6 mmol/l to 4.9 mmol/l (13%). In both 
parents and children, but more in the parents, the values rose again dur- 
ing switch-back. 

Children participated more actively in the second study (Vartiain- 
en et al. 1986). Their diets were monitored via dietary records kept on 
three days of each period. The families involved had 36 children aged 
8—18 years, and lived in two semi-rural communities in North Karelia. 


After a baseline period of two weeks on a conventional diet, the propor- 
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Table 22.1. Means and standard deviations of calculated daily intake of nutrients in grams and 
percentages of energy intake 


tion of energy derived from fat declined during the 12-week interven- 
tion period from the baseline level of 35% to 24%, while the ratio of 
polyunsaturated/saturated fats increased from 0.18 to 0.61 (Table 21.1), 
The children were then free to revert to their normal diet during a five- 
week switch-back period. Mean serum total cholesterol decreased by 
15% during the intervention and then rose almost back to the initial 
level during the switch-back period (Table 21.2). 

Similar changes were observed in high-density lipoprotein (HDL) 
cholesterol and also, to some extent, in apolipoproteins Al, AIl and B. 
Blood pressure was not significantly affected, although systolic blood 
pressure tended to decrease during intervention but did not increase again 
during the switch-back period. 

Thus the high serum cholesterol levels observed in many Finnish 
epidemiological studies seem to be caused mainly by the typical Finnish 
diet and are amenable to dietary modification. The next issue concerns 
the extent to which the diet can be improved in an entire population. 


This continues to be a principal aim of the first and second North Kare- 


lia Youth Projects. 
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Table 22.2. Means and standard deviations of serum lipids and apolipoproteins and blood pressure at the 


end of the three periods 


3. THE FIRST NORTH KARELIA YOUTH PROJECT 
(1978-1980) 


3.1. INTRODUCTION 


The aim of the first North Karelia Youth Project, implemented between 
1978 and 1980, was to assess whether a community and school-based 
educational intervention can be feasible and effective in preventing smok- 
ing and for influencing habits which affect serum cholesterol and blood 
pressure levels. The study protocol was designed using the framework of 
the World Health Organization (WHO) protocol Atherosclerosis Pre- 
cursors in Children (WHO 1978) and the international-Know Your Body 
Program (Wynder et al. 1981). Following the initiation of similar planning 
in other European centers, the study also joined the WHO collaborative 
study Health Promotion in Youth. The principles and actual methods of 
the North Karelia Youth Project have been described in greater detail else- 
where (Puska et al. 1982). This report concerns the effects of the interven- 
tion on smoking, diet, serum cholesterol, and blood pressure levels. 

A two-year programme was carried out among school children in 
North Karelia who were in the 7th grade (13 years old) during the au- 
tumn of 1978. 

The full programme was implemented by project team members in 
the two direct intervention schools. A further aim of the project was to 
assess whether an intervention in all schools in the province, based on 
local activities following administrative and training measures, would be 
feasible and have similar effects. 

Thus the same measures were recommended to other schools in 
North Karelia and the training and materials made available. 

The purpose of the smoking prevention programme was to enhance 
the perceived social desirability of non-smoking and to teach children 
the skills of resisting social pressures associated with smoking. The pro- 
gramme used 14 and 15-year-old peer leaders of both sexes as the prima- 
ry agents for delivering the non-smoking message in the classroom. These 
youngsters served as positive role models for those likely to start smok- 
ing. Ten sessions were held in the direct intervention schools, while five 
sessions covered the main elements of the programme in the province- 


wide intervention. 


The goal of the dietary intervention was to lower serum cholester- 
ol levels by reducing total fat consumption and increasing polyunsatu- 
rated fatty acid consumption, reducing dietary cholesterol, and increas- 
ing the fiber content of the diet. Blood pressure was to be influenced 
mainly by the reduction of sodium intake. Prevention of obesity was 
also an objective, although it was given less emphasis because obesity 
rates were not very high. 

In Finland, all children are provided a free school lunch. In the two 
direct intervention schools, butter used on bread was replaced by soft 
margarine (with P/S ratio > 1), and whole milk (2.9 to 3.9% fat) by skim 
milk (fat <0.05%), buttermilk (fat <0.08%), or water. Vegetable oil was 
used for salad dressings and cooking. Low-fat meat products were of- 
fered when possible. The use of fish, poultry and a variety of vegetables 
and fresh salads was promoted. Egg yolks were avoided. Food manufac- 
turers serving the schools were requested to reduce the salt content of 
their products, and the salt used in cooking was substituted by a special 
mineral salt which had approximately 30% of the sodium replaced by 
magnesium and potassium. These changes were also recommended for 
the other local schools and for meals at home. 

In the direct intervention schools, a nutritionist visited the homes 
of the children in the upper 15th percentile of the cholesterol and blood 
pressure distributions. Healthy diet was also discussed during school les- 
sons. Parent gatherings, leaflets, posters, written recommendations, a 
project magazine, and the general mass media were used to promote 
behaviour change. Screening results were explained to the children by a 
nurse, and a special health passport was used. A school nurse repeated 
the screening once or twice a year and gave advice and counselling to 
children using the health passport. Behaviour changes in different school 
classes were monitored by repeated small surveys and were displayed as 


charts and discussed at school. 
3.2. STUDY DESIGN AND MEASUREMENTS 


The baseline survey in 1978 involved the two direct intervention schools 
(one urban, one rural), two matched schools representing the rest of the 
North Karelia (one urban, one rural), and two more matched schools 


(one urban, one rural) in a reference area in another province of eastern 


Finland. Matching was based on the population and socioeconomic fea- 
tures of the municipalities. All the children in the 7th grade of these six 
schools and their parents were studied, and the composition of the school 
meals was also examined. 

There was a follow-up survey immediately after the two-year pro- 
eramme in autumn 1980, with the same measurements as in the baseline 
survey. Three more follow-up surveys were done, mainly to assess smok- 
ing status: the first in spring 1981, the second in autumn 1982, and the 
third in 1986. There were 966 children in the 7th grade in 1978, 62 of 
them left school during the intervention period, leaving 904 children in 
the study. All of the children participated in the baseline survey, 85% in 
the first follow-up, 81% in the second, 84% in the third, and 75% in the 
last follow-up in 1986. Smoking was assessed by a questionnaire. Blood 
pressure was measured twice from the right arm with a 12 x 22 cm cuff. 
Serum cholesterol was measured by Liebermann-Burchard reaction in 


the first survey and enzymatically in the second. 


3.3. RESULTS 


3.3.1. Smoking 
The percentages of children who reported smoking at least once or twice 
a month in the different school groups are shown in Figure 22.1. In the 
baseline survey, before the programme began in the 7th grade, 4-9% of 
the schoolchildren were smokers by this criterion. The proportion who 
smoked rose in the reference schools by twice as much as in the inter- 
vention schools. Immediately after the programme, in the 9th grade, 
20% of the children reported smoking in both types of intervention 
school, while in the reference schools the respective proportion was 30% 
(p < 0.005). In spring 1981, six months after the intervention programme 
had finished, the proportion of smokers had increased by 2—5% in all 
the school groups, but by more in the reference schools. The difference 
in the number of smokers between the control schools and both types of 
intervention school was again statistically significant. 

The next follow-up was carried out two years after the programme 
ended (four years from the start). Now, the proportion of children re- 


porting that they smoked was 27% in the direct intervention schools, 
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26% in the province-wide intervention schools, and 37% in the refer- 
ence schools (p < 0.05 and p < 0.001). In the last, eight-year, follow-up 
there was still a difference between the teacher-led intervention schools 
and the reference group, but that between the direct intervention and 


reference schools was not statistically significant (Vartiainen et al. 1990). 


3.3.2. Diet and Total Serum Cholesterol 

The changes in the school diet are shown in Table 22.3. In all three 
school groups before the intervention, about 37% of the daily energy 
from school meals was derived from fat. This subsequently decreased by 
about 5% in all the school groups. The P/S ratio rose in the direct inter- 
vention school diet from 0.13 to 0.60. The main reason for this was that 


butter was replaced by soft margarine and fatty milk by skimmed milk, 
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Table 22.3. Content of school meals in 1978 and in 1980, and the change per school group. 


and vegetable oil was used for cooking and salads. In addition, the die- 
tary cholesterol decreased more in the intervention school diets. 

There was a clear decrease in the daily amount of fat obtained from 
milk and butter in the direct intervention schools (Table 22.4). Among 
boys the decrease was 17% (from 48 g to 40 g), and among girls 46% 
(from 35 g to 19 g). The main reason was the change in the type of milk 
the children usually drank at home and school. The proportion of chil- 
dren who had switched from full milk (4.9% fat) or from “normal” milk 
(3.9%) to low fat milk was 12% in boys and 20% in girls. 

The average total serum cholesterol was 5.1 mmol/I at the outset. 
This declined by about 0.5 mmol/l among boys in all three groups of 
schools, but among girls the decrease was 0.43 mmol/I in the direct in- 
tervention schools, 0.35 mmol/l in the province-wide intervention 
schools, and 0.21 mmol/l in the reference area schools. The difference 
between the girls of the direct intervention and reference area schools 


was significant (p<0.01) (Table 22.5). Covariance analysis using the base- 
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Table 22.4. Daily milk fat consumption (g)* in 1978 and in 1980 and the change in two years per 
school group and sex 


BOYS 
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Table 22.5. Serum total cholesterol (mmol/l)* at the outset and in the two-year follow-up, and the 
unadjusted and adjusted* changes in different school groups 


line serum cholesterol value as covariate did not change the observed 
difference between the school groups, and neither did adding differenc- 
es in sexual maturity, height and weight into the covariance analyses. 


No effect on blood pressure was apparent. 


4. THE SECOND NORTH KARELIA YOUTH PROJECT 


Based on the experiences from the family dietary intervention studies 
and the first Youth Project, the second North Karelia Youth Project was 
launched in 1984 and 32 schools were enrolled. The study included about 
8000 children in two age cohorts. Most of the intervention objectives 
remained the same as in the first youth project (Vartiainen et al. 1986). 

Smoking and drinking are closely related habits in adolescence, 
and social influence and resistance-training programmes which seem to 
be effective in smoking prevention also appear to prevent heavy drink- 
ing. : 

Understanding of the sociopsychological processes involved in the 
onset of unhealthy behaviours has drawn attention to the utility of sup- 
plementing a preventive programme with efforts to improve relation- 
ships in the family and at school, and to reinforce social support and 
skills for coping with stress. 

Against this background, the objectives of the programme are list- 


ed below: 


Health behaviour: 
* Prevent smoking. 
* Prevent alcohol use and abuse. 
* Improve nutrition: 
a. Decrease total fat intake. 
b. Increase the use of polyunsaturated fats and the ratio of 
polyunsaturated/saturated fats (P/S ratio). 
c. Decrease salt intake. 
d. Decrease sugar intake. 
* Promote physically active life-styles. 
Biological risk factors: 
* Decrease serum cholesterol. 
* Decrease blood pressure. 
General sociopsychological factors: 
* Promote positive social relations with peer group, adults at 
school and parents. 
* Improve problem solving, coping skills, and social 


relationships. 


4.1. SMOKING AND ALCOHOL USE 


The intervention programme included peer leadership and training for 
social pressure resistance. At the start of each school year each class was 
asked to form small groups and each group to vote a leader. A short, 
two-hour group leader training by project staff was organized in the 
direct programme group. Group leaders assisted teachers in conducting 
role plays, encouraged their classmates to participate in project activi- 
ties, and also served as role models. 

Students were instructed about the nature of peer pressure and were 
taught how to resist pressures to smoke and abuse alcohol. Training in- 
cluded descriptions of peer pressures and demonstrations of resistance 
techniques on videotapes, accompanied by classroom practice of these 
techniques. There was also information about parental and other adult 
influences, correction of normative expectations, and activities focused 
on decision-making about tobacco and alcohol use, and on developing 
stress-coping skills and identifying resources for help. The programme 
comprised seven sessions in the 7th grade, five in the 8th grade, and 


three sessions in the 9th grade. 
4.2. NUTRITION EDUCATION 


During the seventh grade all students participated in home economics 
classes. One lesson concerned diet, serum cholesterol and coronary heart 
disease. All the meals prepared in the home economics class contained 
less than 30% fat, and the P/S ratio exceeded 0.5. Teachers received 
special training to facilitate these changes. In the 9th grade one session 
focused on understanding food choices, and on eating behaviours and 
consequences. Students filled in a behaviour food record, and during the 
follow-up session individual dietary habits and the appropriate healthy 


changes were discussed. 
4.3. SCHOOL LUNCHES 


Modifications in the school lunch were intended to reduce serum cho- 
lesterol and lower blood pressure. In Finnish schools a daily lunch is 


provided free to pupils. Formal support for the changes was obtained 


from the national, provincial, and local administrations. Practical aspects 
were the subject of repeated discussions between the project nutritionist 
and the kitchen personnel. Training was provided and written explana- 
tions provided. The following recommendations were given to the school 


lunch services: 


Use soft margarine on bread. 

* Use skim milk. 

* Use vegetable oil in cooking and salads. 
* Use low-fat meat, fish, and poultry. 


* Decrease the use of salt. 


4.4. HEALTH SCREENING 


A health screening is normally conducted for all 8th grade students within 
the school's health care programme. In the project, special training was 
given in a one-day seminar, during which the health education compo- 
nent of the screening was discussed. Children’s blood pressure was meas- 
ured. Students found smoking in school were sent to the school nurse 
for a session at which the health hazards of smoking were briefly dis- 
cussed, but most attention was focused on the pupil's life situation. The 
main aim of this has been to provide social support for stopping smok- 


ing and for coping with pressures or stress that may induce it. 
4.5. MASS MEDIA 


A TV series of 15 programmes called “Keys to Health” was broadcast 
during the 1984-85 school year. Eight volunteer parents of children in 
the seventh grade at the direct programme schools participated in the 
studio group. A health education programme was carried out simultane- 
ously at the work sites of these parents. Local and district newspapers 
were involved in the project, which provided them with a series of arti- 
cles. A WHO meeting on prevention of non-communicable disease risk 
factors in children was held at the start of the intervention period and 
used to generate wide publicity for the programme in the newspapers. 


Feedback on the outcomes of the surveys was made available to the media. 


4.6. EVALUATION DESIGN 


The aim of the evaluation is to assess the feasibility and effects of the 
intervention programme. The study design is shown in Figure 22.2. Three 
groups of schools were selected. In the first, direct intervention was car- 
ried out by project workers, teachers and trained peer leaders. In the 
second group the intervention was done mainly by the teachers, with 
training and assistance from the project's health educators. Teachers were 
provided written and audiovisual materials. The third, control group 
consisted of eight schools where the normal health education was given. 

The programme was applied to two age cohorts from 7th to 9th 
grades. In 1984, before the intervention began, the project conducted 
surveys of students leaving the 9th grade. A similar survey of the first 
age cohort to participate in the intervention programme took place in 
1987, and another in 1988 for the second age cohort. Internal monitor- 
ing of the first age cohort at the end of the 7th grade (after one school 


year of intervention) was carried out in spring 1985. 


The surveys took place as follows: 

1. All ninth graders of the study schools in 1984, 1987 and 1988 (n = 
4253) were requested to participate in a 45-minute questionnaire 
session at which they were to complete a 63-item self-report to iden- 
tify the following items: school, class, sex, age, and aspects of be- 
haviour. 

2. From each school 16 boys and 16 girls were randomly selected for 
medical examination. The variables measured were: height, weight, 
blood pressure (by manual and/or automated methods), sexual ma- 
turity (Tanner's scale), serum total cholesterol, HDL cholesterol, 
and thiocyanate. Serum fatty acids were also analyzed among stu- 
dents at the direct intervention and control schools. 

3. Children participating in the medical examination filled in an addi- 
tional questionnaire assessing their health knowledge, social nor- 
mative beliefs, social norms, peer pressure, skills for resisting social 
pressures, social support, and relationship with parents. 

4. Parents of these children filled in a questionnaire on socioeconomic 
variables, their own health behaviour, health beliefs, risk factors, 


and the child's diseases and health. 
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5. Twenty-four-hour dietary recall was collected in the direct inter- 
vention and control schools from the children who participated in 
the medical study. 

6. The nutritional content of the school diet was calculated over one 
month, based on the stock book kept by the school kitchen staff. 


The present paper presents the effects of the programme on smok- 


ing, drinking, dietary behaviour, school diet, and serum total cholesterol. 
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4.7. RESULTS 


4.7.1. Smoking 

The short-term effects of the programme were assessed by a survey among 
seventh graders in spring, after one school year of the programme. At 
the direct programme schools 8.4% of students reported smoking at least 
once a week, at the teacher-led programme school 10.9%, and at the 
reference schools 15.5% (Figure 22.3). The direct programe schools had 
49% fewer smokers and the teacher-led programme schools 30% fewer 
than the reference schools. 

Self-reported smoking rates in the ninth grade prior to the pro- 
gramme and in the next two age cohorts participating in the programme 
are shown in Table 22.6. Daily smoking increased more or less equally in 
all the school groups, from 22% in 1984 to 26% in 1988, indicating that 
the programme effect observed in the seventh grade seemed no longer 


to exist in the ninth grade. 


oo DIRECT PROekemin (%) | TEACHER-LED PROGRAMME | REFERENCE SCHOOLS 


® Loglinear model: year, ps0. 001; school group, p<0.05; year times school group, N.S. 


Table 22.6. Reported daily smoking rate in the 9th grade before the programme (1984) and in the two 
age coborts (1987, 1988) participating in the programme “ 


4.7.2. Diet 

Based on the questionnaire, a dietary habits index was calculated. The 
children were awarded one point for each of the following habits: used 
margarine, light spread, or nothing on bread at home or at school; drank 
skim milk at school or at home; used vegetable oils with salads; ate veg- 
etables at least three times a week; ate berries or fruits at least three times 
a week, did not add salt to food at table. 

Dietary habits assumed a positive trend in each of the school groups. 
The changes were greater in the direct programme and teacher-led pro- 
gramme schools than in the reference schools. Dietary trends in girls 
tended to be slightly more favorable than in boys, but the overall im- 
provement was almost equal (Figure 22.4). 

In the direct programme and reference schools the content of school 
lunches was calculated over a one-month period based on the stock book 
kept by the school kitchen staff (Table 22.7). In the direct programme schools 
the fat proportion decreased from 34.0 % to 31.4 %. There was no change 
in the reference schools. The polyunsaturated/saturated fat ratio improved 
in programme schools, but was unchanged in the reference schools. 

The mean total serum cholesterol fell from 4.67 mmol/] (179 mg/ 
dl) to 4.55 mmol/l (176 mg/dl) — a reduction of 2.6% and similar in all 
the school groups. Systolic blood pressure declined faster in the direct 
programme than in the teacher-led or reference schools (Figure 22.5). 


No effect was seen on diastolic blood pressure. 
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PROTEINS 


11.1% 20.9% 18.7% 19.1% 
| FATS 34.0% 31.4% 37.0 % 36.3% 
| CARBOHYDRATES 48.3 % 48.6% 44.1% 44.6% 
RON 1.8 mg/MJ 2.1 mg/Il 1.8 mg/MJ 1.9 mg/M 
VITAMIN C 14.7 mg/M 17.7 mg/MI 16.5 mg/MI 15.0 mg/II 
SUGAR 7.0% 5.8% 3.5.% 5.6% 


P/S RATIO 0.16 0.25 0.16 0.14 


Table 22.7. School lunch content in the direct programme and control schools before and after the 
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Ss. DISCUSSION 


The two family-based studies show that the high blood cholesterol level 
prevailing among Finnish children can be reduced by dietary changes. 
They also show that parents occupy a key position; in the first study 
only the parents’ diet was actively changed, though they were told that 
their children could adopt the same diet. In the second study the diets of 
both parents and children were actively changed; however, the serum 
cholesterol of the children fell by about the same amount in both stud- 
ies. Several other studies have shown that blood cholesterol among chil- 
dren can be reduced (Stein et al. 1982, Stein et al. 1975). 

In the first community-based study it was possible to change the 


diet more in the direct programme than in the control schools. The chang- 


es were greater among the girls than the boys, and this was reflected in 
blood cholesterol levels. In the second programme, dietary changes were 
greater in the direct programme and teacher-led programme schools than 
in the reference schools. However, the change in serum cholesterol was 
equal in all the school groups. It is likely that the differences in the die- 
tary changes between the school groups were too small to reveal any 
effects on cholesterol level. 

Cholesterol decreased in all the school groups, which is obviously 
a consequence of changes in the Finnish diet. Over recent years several 
cholesterol debates have emerged in Finland. Updated fat legislation 
allows manufacturers to produce a novel variety of fatty spreads and 
related products. The Finnish Heart Association ran a national nutrition 
campaign focused on cardiovascular disease. The National Board of Ed- 
ucation produced national recommendations for the school lunch serv- 
ice covering the amount and type of fat in school meals. These recom- 
mendations mirrored those of our own programme. The National Health 
Behaviour Survey reveals positive changes in the diets of Finns. All things 
considered, it is quite obvious that the observed changes in cholesterol 
level among young people are real changes, and related to general die- 
tary changes nationwide. 

Many studies over the past 10 years have demonstrated that pro- 
grammes based on the social influence approach can prevent the onset 
of smoking, at least in short-term follow-up (Flay 1985), and most show 
that it is possible to delay the onset. However, while we are still not 
completely clear about the most important components and mediating 
factors in these programmes, they are the best thing available and should 
be used on a routine basis in schools. Moves have begun in Finland to 
ensure that these programmes become installed as a normal part of the 


curriculum in as many schools as possible. 


6. SUMMARY 


Two family-based and two community and school-based studies were 
carried out in North Karelia in the context of the North Karelia Project. 
In the two family-based studies it was possible to decrease the serum 


cholesterol level among children by 15%, showing that the extremely 
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high blood cholesterol level of Finnish children is largely a consequence 
of the typical Finnish diet, which is high in saturated fat. 

In the first North Karelia Youth Project it was possible to delay the 
onset of smoking among adolescents; two years after the programme 
smoking was about 30% less common in the intervention than in the 
reference schools. In the eight-year follow-up survey the effect of the 
teacher-delivered programme was still apparent. 

In the second North Karelia Youth Project it was possible to delay 
the onset of smoking during the seventh grade, although no permanent 
effect was seen. Diet changed more in the programme school students 
than among those inthe reference school. 

These studies, all done during the last 10 years or so, show that 
cardiovascular risk factors can be reduced among children and adoles- 
cents. They have also contributed to the overall efforts and successes of 
the North Karelia Project. The next important challenge to be tackled is 
how to incorporate these findings in the normal school and health care 
system. We have initiated the National Healthy School Programme to 
assess the extent to which these programmes can be implemented on 


the national level. 
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THE PROJECT EXPERIENCE IN 


THE EYES OF LOCAL HEALTH 
WORKERS 


Ritva Maki 
and Risto Jukola 


1. PUBLIC HEALTH NURSE (RITVA MAkI1) 


I have worked as a public health nurse at a North Karelian health centre 
since the the project was launched, which coincided with the introduc- 
tion of new national public health legislation. The North Karelia Project 
transformed the activities of public health nurses in many ways. Previ- 
ously they had largely worked with children and pregnant women at the 
maternity and child clinics, but the new project activities meant that 
they now had to involve themselves more with prevention and health 
education among adults. 

In the beginning, many of the adults, particularly men, were some- 
what embarrassed to be visiting a former maternity and child clinic. For- 
tunately, humour managed to dissolve the initial discomfort, and nowa- 
days visits and contacts with the preventive and health promotion serv- 
ices are an integrated, routine feature of life in the province. 

One of the first principal activities of the project was the launch of 
the hypertension programme. The reorganization of hypertension care 
required new roles and duties of the public health nurses. Special hyper- 
tension offices (clinics) were established at the health centres, and the 
public health nurses assumed the main responsibility for them. People 
with elevated blood pressure based on the project criteria were regis- 
tered, and blood pressure levels regularly monitored. In connection with 
these measurements we discussed with the subjects their lifestyles and 
health behaviour, and any appropriate adjustments they could make. 

This task was challenging, but it was also diverse and rewarding. 
Most North Karelians at that time made their livelihood from farming, 
particularly dairy farming. Many hypertensive and coronary patients felt 


it difficult to “abandon” the dairy products from their own farm and buy 
vegetable margarine from the local store. Moreover, the availability of 
healthy food products was far poorer than now. 

For example, the choice of vegetables and low fat dairy and meat 
products was very narrow. The main task of the public health nurse in 
cardiovascular disease prevention was to teach people the practical skills 
to modify their health behaviour. For this purpose the project provided 
excellent training. 

Before the project began | had worked for two years at the local 
community hospital, where most of the myocardial infarction patients 
were young or middle-aged men. | saw how much distress and economic 
hardship was caused when the father of the family was disabled by heart 
disease. 

When I! was treating these patients | often wondered what could be 
done for the health of the men before they were struck with the disease, 
and also how to prevent new attacks. When I carried my hospital expe- 
rience into my new job as a public health nurse, | was very keen about 
the project activities being planned for working-aged men. The same 
enthusiasm emerged among my colleagues throughout North Karelia in 
our discussions at various project training seminars. 

As public health nurses we built up a very good picture of people's 
everyday life on our rounds of the community: at counselling centres, at 
schools and in homes. Many families had had their lives seriously dis- 
rupted by disease. The systematic task of preventing heart disease we 
saw as the most meaningful, not only for the health of the population, 
but also in the context of our own overall work. 

The rehabilitation (secondary prevention) work among heart dis- 
ease patients began at health centres on the project's initiative. The re- 
habilitation groups were usually run by the public health nurse and a 
physiotherapist. We received training from the project on group dy- 
namics and counselling. In the beginning we were somewhat afraid of 
urging infarction patients to do physical exercise, because we had earlier 
been taught that heart patients should be confined to bed for some time 
after an attack. But the training, and later on our experiences, gave us 
courage and confidence. Physical exercise, relaxation and health educa- 
tion on risk factors and health behaviours were important parts of the 


programme for the rehabilitation groups. 


The North Karelia Project introduced regular risk factor screen- 
ings of the adult population, and these became part of our work. The 
project also persuaded the public health nurses to undertake an increas- 
ing number and variety of speaking engagements and advisory functions 
(lectures at courses, talks to heart clubs, health education groups etc). 

Because smoking is such a prominent risk factor for cardiovascular 
diseases, when I announced my first smoking cessation group so many 
smokers applied that they had to be split into two groups. [he work to 
reduce smoking remains a major activity, and is still a very fruitful one. 

At the end of the 70s the North Karelia Project started its youth 
project, which focused on the teaching and learning of healthy lifestyles 
in childhood and youth. The youth projects influenced the work of the 
public health nurses in schools, as well as school meals, home economics 
teaching, general attitudes among young people towards smoking and al- 
cohol, and school health education in general. The youth projects have 
generated a wealth of new ideas and measures for assisting the work of the 
school public health nurses. They have also provided excellent training. 

The North Karelia Project has published a large volume and varie- 
ty of health education materials, much used by public health nurses in 
their work. There have been publications on how to stop smoking, phys- 
ical activity, moderate alcohol consumption, regular health examinations 
(risk factor measurements) and how to avoid stress. All have been most 
useful in providing a firm foundation for the nurses’ primary work of 
health education and counselling. 

The advice and recommendations of the project also continue to 
be beneficial in child and maternity counselling, in school, student and 
occupational health care, and also in work with senior citizens. 

Research and evaluation results have been reported at regular inter- 
vals, providing fresh feed-back about the effects of the public health 
work on the health situation in the population. The critical review of the 
evaluation findings also helps personnel adjust their work practices to 
emphasize areas where results have not been so good. 

Many of the activities introduced by the North Karelia Project have 
gradually assumed an essential role in normal health centre work. The 
lessons learned have been gradually assimilated into people's everyday 
habits. Apart from the health education work, this process has been 


backed up by effective media coverage and support, by collaboration 


with food manufacturers, and by legislation. 
While | have often had to defend the recommendations of the 
project, | have always been able to rely on the firm support of the re- 


search findings and highly positive feedback from my clients. 


2. HEALTH CENTRE PHYSICIAN (RISTO JUKOLA) 


| have worked as the chief physician at a North Karelian health centre 
from the start of the project. The bulk of primary health care in North 
Karelia is delivered by:these municipal health centres, which employ gen- 
eral practitioners, public health nurses and the other personnel necessary 
to provide comprehensive primary health care to the municipality. 

The North Karelia Project began in the same year as a reorganized 
health centre system was introduced by a national public health act. 
Thus the project brought the necessary content to this new administra- 
tive framework and directed the work. 

The following summarizes what I consider we have gained from 


the work of the project over the years and what we have given to it. 


What did we gain from the project? 


* The clear scientific picture of the mortality and morbidity allowed 


us to appreciate the depth of the crisis in North Karelia: the project 
statistics and international comparisons opened our eyes to what 
was a major epidemic of cardiovascular diseases. This naturally fo- 
cused and fortified our belief that something had to be done about 
it, and perhaps could be. 

We were given a scientific and theoretical basis from which to in- 
fluence the lifestyle of our citizens. The project team made it clear 
that changing the disease situation appreciably would largely de- 
pend on significantly modifying the risk-related lifestyles of the 
population. The project built up an epidemiological framework for 
this and also created theoretical perspectives for influencing the local 
lifestyles. 

Practical programmes were evolved for carrying out health educa- 


tion within the scope of primary health care work. Based on the 


theoretical models developed by the project, often with our collab- 
oration, several very practical programmes were planned for inte- 
gration into normal health centre activities. These ideas were com- 
municated in the form of guideline papers, discussed at the various 
training seminars and adjusted according to the expert advice re- 
ceived. The implementation was also integrated into the adminis- 
trative frameworks. In addition, the project gave us the necessary 
feedback. 

We received influential support for developing our preventive health 
work. In the early years of high morbidity and scarce health care 
resources, the health authorities were naturally very concerned to 
provide the necessary therapy to the numerous patients. The project 
gave us influential support when we emphasized the need for simul- 
taneous preventive activities. This meant new posts to be filled, as 
well as additional financial resources and facilities. 

Our epidemiological understanding of major chronic diseases was 
enhanced. In the years prior to the project cardiovascular diseases 
were regarded as a natural part of everyday life in North Karelia; 
manifestations of heart disease were taken as an inevitable sign of 
aging. The project reversed these perceptions and helped us under- 
stand the epidemiology and causal factors. We started to learn how 
atherosclerotic cardiovascular diseases develop, what their main 
causal risk factors are, and how we could actually prevent them by 
eliminating these factors. 

We developed friendships and channels of influence. The project 
organized numerous meetings and seminars for North Karelian doc- 
tors. We learned to know each other better, and there was a feeling 
of acommon task and commitment. The project also had broad and 
effective links with national experts and health authorities, as well 
as with many international experts and organizations. We were also 
exposed to many of these contacts, which gave us new avenues of 
influence. Having the background of the project often made it eas- 
ier for us to contact the national health authorities and raise our 
problems and needs. 

We perceived new importance and meaning in our work. We were 
no longer merely treating the patients appearing in front of us — 


now we could significantly contribute to the fight against new chron- 


ic disease epidemics. The health centre physicians occupied a key 
position as local experts in the work of the project, and were much 
in demand as consultants by a variety of local organizations. Many 
of the project's practical studies have involved local health centres 
in various ways, which often allowed health centre doctors to have 
direct contact with the scientific work. This provided an interesting 


contrast to routine patient care. 


What did we give to the project? 


*k 


We gave our population for intervention and research purposes. In 
numerous ways we helped the project gain full access to our popu- 
lation for the preventive work and the necessary surveys and other 
investigations. 

The project had access to our personnel when needed. The evalua- 
tion surveys, many other project investigations and numerous other 
activities needed the practical help of our staff. We always tried to 
make them available whenever possible. 

Our health centre facilities were also made available. The project 
had no offices in the province's municipalities. The local health centre 
building thus often became the local facility for project activities; 
not only the population surveys and many other specific trials, but 
also numerous intervention activities. The facilities and other re- 
sources were at their disposal whenever possible. 

The project received our own work input. Achievement of the project 
objectives very much depended on the work of all the personnel at 
the health centres. Whenever time dictated a competition of needs 
we tried to do the project-related work as much as possible. This 
particularly concerned the huge efforts that went into the detec- 
tion, treatment and follow-up of hypertension, as well as the meas- 
urement of other risk factors, and counselling etc. 

The cooperation was good. We always tried to cooperate as far as 
possible with the project and its representatives. It was obvious to 
us that effective collaboration was a mutual interest. 

The project received a mixture of criticism and approval. We gave 
feedback to project team members and other representatives when- 


ever we met (personal contacts or training seminars). They got real- 


istic, constructive criticism about our experiences, but we also ex- 


pressed our gratitude and satisfaction whenever possible. 


Conclusion 


Finally, | conclude that we received much more from the project than we 
gave. Another way to express it is that the project enabled us to produce 


more health than we would have by merely treating disease. 
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PUBLIC HEALTH 


Alfred McAlister 


The North Karelia Project may be seen as a harbinger of a second public 
health revolution (e.g., McAlister & Green, 1984). The first public health 
revolution came when unsanitary environments were recognized as causes 
of diverse infectious diseases and engineering solutions were applied to 
serve populations in economically developed countries. This revolution 
is far from over, but it has radically improved the well-being of those 
who have participated in it. 

The second public health revolution has come as behaviour and 
life-style are recognized as causes of chronic disease and social change 
campaigns are applied to change the behaviour of whole populations. 
We are only in the first few decades of this revolution and its eventual 
form cannot be clearly foreseen, but the experience in North Karelia is 
encouraging. 

Epidemiological studies in North Karelia have been translated in 
to action; success is possible in efforts to change ingrained habits such as 
diet and tobacco use. The experience also shows that with an effective 
political system, public health leaders can gain authority to strenuously 
exert influence over personal behaviours without arousing undue resist- 
ance. In North Karelia this was accomplished through a blended ap- 
proach which included both manipulation and empowerment (McAI- 
ister et al. 1991). 

The project had specific goals with respect to tobacco and fat con- 
sumptions and it openly advocated policies such as taxation and restric- 
tion. But that advocacy was conducted primarily through education and 
persuasion to gain popular support, rather than by imposing them through 
central authorities. 

As individuals and communities came to accept the project's rec- 


ommendations, an effort was made to enhance their personal or political 


capacities for change. Such activities included televised instruction in 
skills for non-smoking or for growing vegetables. The work also includ- 
ed extensive organization and networking to recruit and give voice to 
emerging local advocates in the communities of North Karelia. 

The project built an education and advocacy organization of lay 
leaders which involved over a thousand people, nearly one in every hun- 
dred adults, at all levels and locations (Puska et al. 1986). This process 
undoubtedly accelerated improvements in health services for control of 
hypertension and it stimulated voluntary policies to restrict smoking 
which later became national legislation. It has also helped shape an agri- 
cultural and economic transformation to reduce dependence on dairy 
and beef production by promulgating fish and berry farming, including 
economic support for converting operations without loss of independ- 
ence of family farms. 

The “revolution” in North Karelia may have begun as a radical 
movement within an elite group of public health scientists. But, like all 
successful social transformation, it has also been a popular revolution at 
the “grass-roots” of the society. 

The North Karelia Project shows that behavioural science in public 
health can make contributions just as the physical sciences helped meet 
the engineering challenges of sanitary reform. Our experience has con- 
firmed the oft-quoted mid-century remark of the applied psychologist, 
Kurt Lewin that, “There is nothing as practical as a good theory.” What 
we have found to be useful is the social-cognitive learning theory espoused 
by Albert Bandura of Stanford University (Bandura 1986). 

The notion of blending manipulation and empowerment noted in 
the previous paragraph is based upon Bandura's emphasis on human ca- 
pacities and on the reciprocal influences between people and their envi- 
ronments. This idea synthesizes seemingly opposing viewpoints such as 
those of B.F. Skinner (1971) and Paolo Freire (1972) and does away with 
unnecessary arguments about voluntary versus structural change. 

The notion of reciprocal interaction helps make it clear that envi- 
ronmental changes which manipulate behaviour must be brought about 
through voluntary advocacy behaviours that depend upon political struc- 
tures which give people the capacity to control their environments. A 
less philosophical concept from Bandura's theory is the idea that most 


human learning occurs through observation and imitation. 


This observation has an obvious implication for a social change 
campaign. Rather than telling people what to do through prescription, 
we need to show people what other people are doing through exempli- 
fication. This provided the basis for our successful television instruction 
series Keys to Health, which portrayed the real-life experiences of North 
Karelians as they stopped smoking or changed eating habits (Puska et al. 
1987). While Bandura’s theory views new behaviours to be acquired 
through observation of models it holds that the performance of those 
behaviours is dependent upon incentives or expectations of reinforce- 
ment and that one of the most influential incentives is the direct expres- 
sion of approval from our peer groups. Bandura posits the dual-link no- 
tion of how innovations are diffused in a population through a combina- 
tion of the mass communication of “role models" and provision of social 
reinforcement within interpersonal communication networks. 

This theory provided the basis for combining the television and 
other mass media activities with the lay leaders organization, which pro- 
vided role models and a network for activating social reinforcement at 
the “grass-roots” level. The theory-based combination of mass commu- 
nication and community organization in North Karelia was a valuable 
device for accelerating the diffusion of health innovation that can be 
applied to other public health problems requiring population-level be- 
haviour (McAlister 1991). 

We have found that theory can be used to construct practical activ- 
ities of many kinds. The reorganization of health services, based on the 
idea of reciprocal influence and shared responsibility between the indi- 
vidual and the health care system, was carried out by creating new roles 
for public health nurses that have now become standard practice. The 
organization of the lay leader movement, which required much time 
and perseverance, involved personal contacts, group discussions and 
publicity events that are familiar to politicians in most participatory po- 
litical systems. Eventually it came to involve formal political activity, 
with Professor Puska elected to parliament and helping obtain national 
support for local needs such as those arising from the conversion of dairy 
to fish and berry farming (Kuusipalo et al. 1986). A major and successful 
advocacy objective was restriction and taxation of tobacco use and this 
included dedication of tax revenues that continue to support the project 


activities. 


The idea of raising tobacco taxes and dedicating part of the reve- 
nue to anti-smoking and other public health activities has recently been 
adopted in California, where it is credited with a significant reduction in 
tobacco use. Another very practical and useful action was the theory- 
based use of television, both to promote personal behaviour change and 
to stimulate advocacy activity at the grass-roots level. The Keys to Health 
series constructed as an adaptation of existing journalistic and popular 
formats, including aspects of panel discussions, human interest exposé 
and serialized drama. Although it was designed to entertain and to at- 
tract an audience, the series was treated as a news and public interest 
feature and produced by a team of journalists and experts in serious doc- 
umentary television. : 

The North Karelia Project has itself been a model for imitation and 
acceleration of similar activities around the world. It has had a powerful 
impact in the United States. Major research studies in California, Min- 
nesota and Rhode Island funded by the National Heart Lung and Blood 
Institute have used methodologies and received extensive consultation 
from Finnish scientists, although the success in North Karelia has been 
difficult to match. 

One community study of smoking cessation on the Mexican bor- 
der in Texas that was supported by the National Cancer Institute was 
explicitly modeled after the North Karelia Project (McAlister et al. 1992). 
The combination of peer modeling communication and peer network 
organization demonstrated in Finland has also been adapted to commu- 
nity-level HIV prevention campaigns in ten U.S. cities, ina programme 
of research supported by the Centers for Disease Control and Preven- 
tion (O'Reilly & Higgins 1991, Guenther-Grey et al. 1992). 

The North Karelia Project has also served as a prototype for inter- 
national studies sponsored by the World Health Organization. These 
include the MONICA Project in which 22 countries are monitoring trends 
in cardiovascular diseases, with the Finnish research team acting as the 
international Data Centre. The North Karelia Project also provides lead- 
ership for the European CINDI projects and for the global Interhealth 
Demonstration Projects (McAlister et al. 1991), again as a coordinating 
center. This latter activity has led to partial replications of the project in 
Mauritius, China, Russia, Tanzania, Malta, Chile and Cuba, with work 


in development in several other countries. Hundreds of scientists from 


around the world have visited North Karelia to learn from the experi- 
ences there and many partial replications are being carried out inde- 
pendently. 

At least two developments are foreseeable as the North Karelia 
Project and similar projects continue their activities into the future. There 
will certainly be adjustments in messages, particularly in recommenda- 
tions about nutrition, as new studies shed further light on the role of fat 
and micronutrients in cancer, cardiovascular disease, diabetes and other 
diseases. As knowledge grows, revision of accepted beliefs is inevitable 
and we must learn to change recommendations without losing credibil- 
ity among skeptics. 

As epidemiological findings and their consequent recommendations 
become more precise for particular disease processes, the public health 
objectives of our work are becoming broader. The North Karelia Project's 
original goal exclusively concerned reductions in cardiovascular disease. 
Recognizing the overlap between cardiovascular risk factors and those 
for other diseases, e.g., smoking, the disease reduction goals have been 
expanded. 

Research and measurement activities of the North Karelia Project 
now involve several major forms of chronic disease in Finland. Virtually 
all health problems and many social ills, such as injury and violence, are 
involved as moderation of alcohol use is included among the goals of 
the action research in North Karelia. In Finland it has been possible to 
use the methods and structures originally developed to meet the chal- 
lenge of cardiovascular disease to promote other health behaviour chang- 
es, e.g. use of condoms to prevent HIV infections. 

This flexibility is not matched in countries where epidemiology 
and prevention are tightly confined by disease categories. In the U.S.A., 
where the National Institutes of Health are divided by disease catego- 
ries, the major community studies of cardiovascular disease prevention 
have run their course and ended without expanding to even study the 
most closely related diseases. Entirely new studies have been construct- 
ed, at very great expense, for smoking control to prevent cancer (Lich- 
tenstein et al. 1991). 

The science of public health is rapidly refining and broadening its 
objectives. Action to address some emerging concerns, e.g. social sup- 


port, life satisfaction, aggression, sexuality, will require collaboration 


across disciplines and action settings. To meet these needs the North 
Karelia Project must become even more flexible and complex. Our great- 
est future challenge is to accomplish this growth while maintaining 


progress on our initial goals. 
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INTERNATIONAL 
COLLABORATION IN THE 
NORTH KARELIA PROJECT 


Aulikki Nissinen 


The historical Seven Countries Study began in 1959 in an eastern re- 
gion of North Karelia called Ilomantsi. The study provided a training 
ground for young Finnish investigators in cardiovascular epidemiology, 
and served as a sound basis for international collaboration in the field. 
Epidemiologists everywhere were soon to become aware of the burden 
of coronary heart disease in Finland (The Seven Countries Study, 1994, 
Toshima et al. 1995). 

The framework for the study design of the North Karelia Project 
was conceived at an international meeting of experts in 1971 coordinat- 
ed by the World Health Organization (WHO)(Puska et al. 1981). The 
research plan to emerge was the practical response to the petition from 
the people of North Karelia. Since then, collaboration with WHO has 
remained intensive. The project's hypertension programme, together with 
those initiated by 12 other centers, took part in the WHO global pro- 
gramme “Community Control of Hypertension” (Ambrosio et al. 1988). 

The experiences of the project formed the basis of the WHO-Eu- 
ropean programme “Comprehensive Community Control of Cardiovas- 
cular Diseases”, launched in 1977 (Puska et al. 1988). Altogether, nine 
countries in the WHO European region implemented the CVD-pro- 
grammes, using a common protocol for the scientific evaluation. 

Since then the North Karelia Project has spearheaded the planning 
and operation of the European CINDI programme (Countrywide Inter- 
vention for Prevention of Non-Communicable Diseases) (Leparski et al. 
1987). In addition, the global InterHealth-programme (Integrated Pro- 
gramme for Prevention and Control of Chronic Diseases) was launched 
in the mid-1980s (InterHealth 1991). The InterHealth-programme in- 
volves both developed countries as well as developing nations such as 


Tanzania, China, Chile, Cuba, Mauritius, Sri Lanka and Thailand. The 


327 


programme's protocol for the effect evaluation uses the methodology 
adopted from the WHO-Monica project for measuring lifestyle-related 
factors (WHO 1988). Coordination of the evaluation is by the National 
Public Health Institute (KTL) in collaboration with the University of 
Kuopio. 

Since 1982 the WHO-Monica project has evolved into an impor- 
tant data source and forum for training in CVD-epidemiology. The data 
centre of the project operates at KTL and is maintained financially by 
the Finnish Ministry of Social Affairs and Health. 

The North Karelia Project has provided the foundation for numer- 
ous other research projects, such as EWPHE, SYSTEUR and INTER- 
SALT. Collaboration with the US Department of Agriculture has con- 
tributed a series of dietary investigations (USDA-studies) for testing the 
effects of modifying dietary fat composition on blood pressure (Puska et 
al 1983). 

In early 1990 collaboration began with Estonia and the Russian 
Republic of Karelia. The risk profiles of chronic diseases have been meas- 
ured using a common protocol. The preliminary data show that health 
behaviour in the Republic of Karelia is more or less on the same level as 
in the North Karelian population early in the 1970s. 

Since 1979, around 500 scientists and health care workers have 
taken part in the North Karelia Visitors Programme organized biannual- 
ly in collaboration with WHO. 

International experts visiting North Karelia have had a vital role in 
training the project team’s research personnel and the province's health 
care workers. 

Experiences gained in the North Karelia Project have also been 
disseminated via the numerous consultancy positions held by members 
of the project research team — as experts in WHO working groups and 


as officials in the Organization. 
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COMMUNITY-BASED HEART 
DISEASE PREVENTION: 
THE AMERICAN EXPERIENCE 


| Thomas E. Kottke 


1. BACKGROUND 


The roots of the community-based heart disease prevention trials lie 
in a Finnish-American collaboration that started almost two decades 
before the formation of the North Karelia project. Ancel Keys had 
been evolving and testing the diet-heart hypothesis since at least 1947, 
and about this time Keys was introduced to Martti Karvonen when 
they were members of committees of the World Health Organization 
and United Nations Food and Agriculture Organization (Keys 1980). 
In 1956, with the comparison of ostensibly healthy men in east and 
west Finland, these two men initiated an international collaborative 
effort to define the causes of the coronary heart disease epidemic. 

Three years later, all 40 to 59 year old men in selected communities 
in east and west Finland and a group of railroad workers in the United 
States were selected to become cohorts of the Seven Countries study 
(Keys 1980). The subjects were examined for the presence of cardiovas- 
cular diseases and for smoking, serum cholesterol, dietary habits, physi- 
cal activity, and other potential cardiovascular disease risk factors. These 
initial physical examinations documented that the prevalence of cardiac 
and vascular disease was much higher in Finns and Americans than in 
the other cohorts. 

The first follow-up in 1964 confirmed the high incidence and 
mortality rates from coronary heart disease and demonstrated that a 
diet high in animal fat, along with elevated blood pressure and smok- 
ing, were associated with these high rates. From the results of the ten- 
year examination of the Seven Countries Study cohort that took place 


in 1969, it was apparent that the high rates of coronary heart disease in 


Finland and the United States were due to behavioural and biological 
risk factors, not to the genetic background of the populations. 

After the results of the Seven Countries Study were reported, 
events moved rapidly in Finland. As described elsewhere in the mono- 
graph, government officials in North Karelia petitioned for national 
aid in January 1971, and in September of the same year, the Finnish 
Heart Association sponsored a planning seminar in Joensuu. Seminar 
participants, including internationally-recognized heart disease pre- 
vention experts from the United States, recommended that heart dis- 
ease in North Karelia be viewed as a community problem to be solved 
through community action. The North Karelia Project was initiated in 
O72; 

The Americans who attended the North Karelia Project planning 
seminar found that the concept of community-based intervention was 
neither rapidly nor easily accepted in the United States. The scientific 
community was not satisfied with the evidence that preventing or treat- 
ing smoking, hypertension, and hyperlipidaemia would prevent heart 
disease and insisted that etiologic trials directed at individuals be con- 
ducted. 

Therefore, while the Lipid Research Clinic trial, the Hyperten- 
sion Detection and Follow-up Program and the Multiple Risk Factor 
Intervention Trial were being undertaken as single and multi-factor 
randomized trials of the risk factor hypothesis in individuals, the re- 
search teams of Farquhar, Blackburn, and Carleton developed their ar- 
guments for community-based interventions. These projects eventual- 
ly became three programmes sponsored by the National Heart Lung 
and Blood Institute of the National Institutes of Health. As such, they 
sought to share principles of intervention and to develop evaluation 
methods that would allow comparison of results across the three 


projects. 


2. THE STANFORD HEART DISEASE PREVENTION 
PROGRAMME 


The philosophy of community-based intervention that Farquhar devel- 
oped in the late 1960s and early 1970s (Farquhar 1978) resulted in two 
community-based intervention trials from Stanford University: The Three 
Community Study (Farquhar 1977) and the Five City Project (Farquhar 
1985). The Three Community Study was initiated in 1972 in three north- 
ern California towns. One community received mass media campaigns 
over a 2-year period and one community received the mass media cam- 
paigns plus face-to-face counselling for a small subset of high-risk peo- 
ple. A third community served as a control. To assess knowledge and 
behaviour related to cardiovascular disease, and to measure physiologi- 
cal indicators of risk, people from each community were interviewed 
and examined before the campaigns began and one and two years after- 
wards (Farquhar 1977). 

The investigators found that the predicted risk of cardiovascular 
disease increased over two years in the control community, but there 
was a decrease in predicted risk of 15 % to 20 % in the treatment com- 
munities. The Three Community Study did not attempt in measure the 
impact of the intervention on morbidity and mortality. 

The Stanford Five City Project was implemented in 1980 (Farqu- 
har 1985). Two treatment cities received continual exposure to general 
education. This exposure was punctuated by four to five separate risk 
factor education campaigns per year that advocated five behaviour 
changes: reduction in plasma cholesterol levels, reduction in blood pres- 
sure, reduction in cigarette use, weight control, and increase in physical 
activity. Three cities served as control communities. The impact of the 
intervention on risk factor levels was assessed in cohorts followed for 


the duration of the study and in a series of independent samples. 


The net changes in knowledge were approximately the same for 
both the cohort and the independent samples (Figure 26.1) (Farquhar 
1990). A larger effect was observed in the cohort samples. With the 
exception of smoking, the pattern of change for the independent samples 
strongly resembled the pattern of change observed for the cohort sample. 
The net decline in smoking was much greater in the cohorts. While the 
changes in risk factor levels tended to reach statistical significance in the 
cohort samples, they tended not to reach statistical significance in the 
independent samples. Morbidity and mortality outcomes for this project 


have not yet been reported. 


Cohort Samples 


Net Change, % 


Independent Samples 


Figure 26.1. Net percentage change for knowledge and risk factors after education for persons aged 25 
through 74 years in the Stanford Five City Project. Top, For cobort samples, a difference score is 
obtained by comparing values for each individual at baseline with the mean of that individual's values 
at the last two surveys. Bottom, The independent sample compares the baseline survey with the mean of 
the two last surveys. From: Farqubar JW, Fortman SP Flora JA et al. Effects of community-wide 
education on cardiovascular disease risk factors. The Stanford five-city project. JAMA 

1990, 264:359—365, with permission. 


3. THE MINNESOTA HEART HEALTH PROGRAM 


The Minnesota Heart Health Program (MHHP) was a 9-year cardiovas- 
cular disease prevention research and demonstration programme (Black- 
burn 1984). The intervention and evaluation took place in three pairs of 
communities between 1980 and 1989. The MHHP attempted to pro- 
duce the strongest possible inference about the effects of community 
education as a valid alternative to a randomized controlled experiment. 
A randomized trial was not considered feasible. Inference was based on 
deduction from simultaneously measured trends of health behaviour, risk 
factor levels, and morbidity and mortality rates. An attempt was made 
use the evaluation process to link all of these to the educational pro- 
gramme and process. As described by the investigators (Blackburn 1984) 
the educational campaigns included the following systems: 
e Mass communication (mass and personalized media). 
e Direct education through the Health Education Center and 
special adult classes. 
e Professional education through workshops for physicians, 
dentists, nutritionists, nurses, and other health professionals. 
e Youth education programs through school curricula, 4-H clubs, 
youth campaigns, and children’s events. 
¢ Community-based activities implemented by campaign task 
forces on smoking, exercise, and eating patterns and on special 


worksite and medical center projects. 


Constrained both by the number of intervention units (towns) that 
were available and by limited resources, the MHHP investigators recog- 
nized that their design lacked the strength of a randomized clinical trial 
with a large number of intervention units. They therefore used several 
methods to strengthen inference about programme effects (Blackburn 
1984): 

¢ Comparison of educated and non-educated communities 

of similar size and complexity. 

¢ Staggered campaigns in the three educated communities, 

adding strength of inference from repetitions. 

© Measurement of differences in risk factors, behaviour, and disease 

trends among samples in the educated communities pooled, 


versus the comparison populations pooled. 


e “Before and after” analyses of sample cohorts that have particular 


risk configurations or are exposed to different intensities of the 


educational messages. 


e Standardized outcome measures throughout, so that the results 
from the MHHP and the two other NIH-sponsored programmes 
could be pooled for endpoint events and would be internally 


consistent for risk factor measurements. 


e A design that incorporated a shakedown period of development, 


organization, and function before major population exposure. 


e Numerous evaluations of the links between educational efforts, 


community béhaviour, and disease risk. 


The evaluation documented that during the intervention period 


the comparison communities were receiving constantly increasing doses 
of education about CHD prevention (Figure 26.2) (Luepker et al.). Only 


CHD risk 
Education Comparison Education Comparison 
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Figure 26.2. Coronary 
heart disease risk levels 
and education exposure 
scores for cross- 
sectional surveys in the 
education and 
comparison communt- 
ties during the 
Minnesota Heart 
Health Program. Year 


~ 0 is the beginning of the 


intervention. Modified 
from Luepker RV, 
Murray DM, Jacobs 
DR et al. Community 
education for 
cardiovascular disease 
prevention: risk factor 
changes in the 
Minnesota Heart 
Health Program. Am J 
Public Health, in press, 


with permission. 


during years one and three of the intervention were education exposure 
scores significantly higher for the education communities than for the 
comparison communities. 

There was also a significant secular trend in declining coronary 
heart disease risk in the comparison communities. Despite their efforts, 
the MHHP investigators were unable to produce a greater decline in the 
education communities. While morbidity and mortality outcomes have 
not been reported, it is unlikely that there will be significant differences 


in trends between education and comparison communities. 


4. THE PAWTUCKET HEART HEALTH PROGRAM 


The Pawtucket Heart Health Program (PHHP) was a community-based 
intervention trial in Pawtucket, Rhode Island, a blue collar community 
with an estimated population of 72,000 (Carleton 1987). The funded 
intervention began in late 1983, peaked in 1985, and ceased early in 
1991. Anearby community of similar size served as the comparison com- 
munity. The goal was to produce a 6 % reduction in average total cho- 
lesterol; 6 mmHg reduction in average systolic blood pressure; 30 % 
reduction in the proportion of active smokers; 2 % reduction in body 
weight and body mass index; 2 mg/kg/min increase in estimated maxi- 
mal oxygen uptake; and a 15 % reduction in total (fatal and non-fatal) 
cardiovascular disease event rates. Similar to the other community-based 
programmes, the educational effort employed indigenous organizations 
and volunteers and included attempts to change the social environment 
through small group programmes, self-help materials, screening, coun- 
selling, and referral. 

Based on the Framingham formulas for risk of myocardial infarc- 
tion, stroke, or sudden death, overall risk fell by 12 % in Pawtucket and 
rose by 4 % in the comparison community at the peak of the programme 
intervention (p<.05)(Carleton 1994). The differences in calculated risk 
between the two communities declined by the end of the project period 
(RA Carleton, personal communication, June 9, 1994). Actual morbidity 


and mortality results have yet to be reported. 


5S. INTERPRETATION 


Some observers believe that the results of the trials in the United States 
indicate that community-based intervention is not effective and that we 
need to focus on the high risk and those who are already ill (Hully 1992). 
However, this observer believes that when interpreted in the broader 
context of coronary heart disease in America, the data are more consist- 
ent with a conclusion that community-based programmes can change 
heart disease rates. 

The coronary heart disease epidemic in the United States started 
about 75 years age. Following a marked decline in the proportion of 
dietary calories that were contributed by grains, death rates from CHD 
rose more than ten-fold between 1925 and 1960 (Slattery). For men, the 
CHD death rates stabilized during the 1960s and declined steeply dur- 
ing the 1970s and 1980s (Figure 26.3) (Thorn 1992). The declines start- 
ed at least a decade earlier among women. 

The experience of the Twin Cities of Minneapolis-St. Paul is a par- 


ticularly well documented reflection of the experience in the entire coun- 


United States 
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Figure 26.3. Cumulative percent change since 1950-59 for the United States in total mortality (TM) 
and death rates from heart disease (HD), stroke (CVA), lung cancer (LCA), and other cancer (OCA). 
From: Thorn TJ, Epstein FH, Feldman JJ, Leaverton PE, Wolz M. Total mortality and mortality from 
heart disease, cancer, and stroke from 1950 to 1987 in 27 countries. Highlights of trends and their 
interrelationships among causes of death. Bethesda, MD, National Institutes of Health, NIH Publica- 


tion Number 92-3088, 1992, with permission. 


try. Among 30 to 74 years old residents, age-adjusted CHD mortality rates 
declined 52 % in men and 58 % in women between 1968 and 1986 (Burke). 
Much of the decline was attributable to declines in out-of-hospital death. 
Hospitalization rates for acute myocardial infarction did not change much 
between 1970 and 1985, but case fatality declined consistently. 

As has been the case in Finland (Vartiainen 1994), declines in mor- 
tality have been associated with declines in risk factor levels in the Unit- 
ed States. In the Twin Cities for example, average total serum cholester- 
ol levels decreased by 8 mg/dl in men to 198 mg/dl and 11 mg/dl in 
women to 189 mg/dl between 1973 and 1987 (Burke). (At enrollment in 
1960, the median serum cholesterol level of the Seven Countries Study 
United States Railroad cohort was approximately 240 mg/dl | Keys 1980]). 
Cigarette smoking prevalence declined from approximately 40 % to 30 % 
during the same time period. Average systolic blood pressure declined 
by 1 mmHg and average diastolic blood pressure declined by 2 mmHg. 

There is good evidence to conclude that the community studies 
were conducted within the context of a nation-wide community inter- 
vention. The National High Blood Pressure Education Program was or- 
ganized in 1972 (National High Blood Pressure Education Program 1992) 
and was associated with a marked improvement in blood pressure con- 
trol (Rocella) (Figure 26.4A). Since 1969, the Surgeon General of the 
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Public Health Service has issued annual reports on smoking and health. 


These reports, along with an aggressive non-smokers’ rights movement, 


have resulted in a marked decline in cigarette consumption in the 


United States (Bartecchi) (Figure 26.4B). 


The organization of the federally-sponsored National Cholesterol 


Education Program (The Expert Panel, 1988) resulted from the multiple 


lipid lowering trials that were reaching the American people and the 


American Heart Association's active promotion of dietary changes (AHA 
1978). This debate over diet, lipids, and heart disease has been associat- 
ed with a decline in average serum cholesterol levels of almost 10 % 
between 1960 and 1990 (Johnson 1993)(Figure 26.4C). It must also be 
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Figure 26.4B. Trends 
in tobacco consump- 
tion in the United 
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Figure 26.4C. Age- 
adjusted mean serum 
total cholesterol levels 
in the United States. 
From: Jobnson CL, 
Rifkind BM, Sempos 
CT et al: Declining 
serum total cholesterol 
levels among US 
adults: the National 
Health and Nutrition 
Examination Surveys. 
JAMA 
1993;269:3002, with 
permission. 


remembered that during this time period, the food and tobacco industry 
consumed resources that were vastly superior to those of the community 
studies in their efforts to promote high fat foods and tobacco products 
to the American people. 

There will always be those who believe that the association be- 
tween high fat diet, smoking, blood pressure, physical activity and heart 
disease is mere coincidence. Others will continue to doubt that the com- 
munity studies contributed to the declines in heart disease death rates in 
the United States and Finland. We don't have the resources to conduct 
definitive trials (Salonen 1986), and it could be argued that the strategy 
of selecting equivalent communities for intervention and control units 
in a randomized trial will in itself guarantee failure to show a difference: 
The behaviours that generate heart disease are socially acquired, and by 
definition, communities must share the same social communication net- 
works to be equivalent. It two communities are truly equivalent, their 
communication channels cannot be segmented, and if the communica- 
tion channels of two communities can be segmented, they are by defini- 
tion not fully equivalent. 

Because heart disease prevention is a public policy issue, we are 
forced to make a decision. The best decision is one that relies on cur- 
rently available evidence. The evidence from the North Karelia Project 
and from the United States, while not perfect, is very good evidence 


that heart disease can be prevented through community action. 
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GENERAL DISCUSSION, 
RECOMMENDATIONS AND 
CONCLUSIONS 


Pekka Puska 


1. BACKGROUND 


The following are examples of the numerous letters we received from 
people in North Karelia at the beginning of the project: 

“| want to tell you more about heart disease in my family. My mother 
died suddenly of heart disease at 65 years of age. My father had several 
heart attacks, but with regular treatment he managed to survive to near- 
ly 80. My brother died of a heart attack at 52 years. My eldest sister has 
had two attacks, and my younger sister also has heart problems. | hope 
this information helps you in your research." 

“With great sorrow and longing | want to inform you that my hus- 
band died on ... of a heart attack. So everything is too late for him. Many 
thanks to you. With regards." 

"This project is a matter of the heart to me, because my husband 
died of a heart attack. He had one five years ago, followed by two more; 
the third one took him. He was a heavy smoker, which certainly con- 
tributed to it and damaged his heart. | hope that this project can bring 
understanding and help to many, so that people do not have to lose their 
health at their best age. With heart-felt wishes.” 

“Honourable doctors. This disease has been our family curse for 13 
years. My husband was then 32 years and | 30. We had three daughters. 
Now | feel that it is hundred years since then......People always ask how 
my husband is, but nobody asks how | manage. I have to carry on, be 
happy and take good care of everything. All this sorrow, worry, lack of 
money, many other things | cannot tell about - | often wonder why this 
life was given to me. There are certainly many of us in the same boat, 


but that does not comfort me.... With respect.” 


“Your letter arrived at a place where the father of the family died 
recently of heart infarction. Four of his brothers are known to have died 
of the same disease. My husband was 44 years. Myself, | suffer from high 
blood pressure. | have had it for about 4—6 years. Nowadays | already 
have chest pain attacks, although the nitro tablets help. | have three 
young children. What else can | do for them than to teach them good 
nutrition, encourage physical activity, etc. Please advise me if you can, 
because | also come from a family with much heart disease. | could at 
least build my children’s life on healthier ground. How to do it, | don't 
know. I would be grateful for your advice.” 

The whole thing*could have happened elsewhere — just the names 
and disease would be different. So what made North Karelia unique? 

Information for a start. As the study findings accumulated it began 
to dawn on the people of the area that while there was an unusual prob- 
lem in Finland generally, it was clearly worse in North Karelia. They 
began to realize that it was not a normal part of the aging process to 
develop chest pain on effort before reaching 50 years of age, and to have 
to use nitro tablets. And they began to believe there might be something 
that could be done about it. 

The activities subsequently set in motion in North Karelia were 
not totally unique in Finland's history. In the early decades following 
Finnish independence — the 1920s and 30s — Finland was faced with 
severe public health problems due to infectious diseases, which were in 
turn related to poverty, bad housing conditions, poor hygiene, and the 
lack of health services. The great tuberculosis epidemic of the time was 
a major killer, much feared by the public. 

A major action was launched to fight tuberculosis. The mass epi- 
demic called for mass action, including general educational messages, a 
variety of lay activities, work by public health nurses in the local villag- 
es, mass screenings, setting up treatment and rehabilitation centers, etc. 
Community awareness and involvement, and the participation of the 
people themselves were crucial dimensions in the success achieved. 

These decades were followed by the hardships of World War II 
and then by years of severe postwar difficulties. Only during the 1950s 
and 60s did the national economy really pick up speed and the standard 
of living start to rise. The public health problems of the infectious dis- 


eases receded, clinical medicine developed apace and health services 


expanded. Greatly improved public health was the widespread percep- 
tion; chronic diseases were seen as a consequence of aging, with provi- 
sion of curative and rehabilitative services the appropriate response of a 
welfare state. 

Today in Finland, as in most other industrialized nations, chronic 
non-communicable disorders, notably cardiovascular diseases and can- 
cer, are responsible for most of the early mortality and disability. But at 
the same time we understand much more about their causes. They are 
not natural consequences of aging, but results of pathological processes 
induced by our lifestyles and environments. We already possess suffi- 
cient information to vastly reduce the burden of chronic disease in the 
industrialized world, as well as to prevent the developing countries from 
having to suffer these same epidemics. Unfortunately, there are already 
ominous signs of the familiar trends in many developing countries. 

In spite of the obvious differences between the infectious commu- 
nicable and the chronic non-communicable diseases, epidemics of both 
kinds of disease are deeply rooted in the prevailing cultural, social, and 
physical environment. So whilst the old public health maxim of ‘dealing 
not only with the agent but also with host and environment’ evolved for 
the infectious diseases, it also holds for today's non-communicable health 
problems. 

Notwithstanding the remaining uncertainties surrounding the eti- 
ology of our major chronic diseases, a number of obvious causal risk 
factors are identifiable, and many of them are common to several diseas- 
es. Because most people are at some risk, successful prevention necessar- 
ily involves large segments of the population. The majority of the meas- 
ures needed relate to lifestyle modifications that are safe and that pro- 
mote health in general. The fact that risk-related lifestyles are a part of 
general day-to-day living and the local environment means that com- 
munity-based integrated action is called for. 

These was one overriding factor behind both the inception of the 
North Karelia Project and its successful outcome — an absolute determi- 
nation on the community level to tackle this cardiovascular disease prob- 
lem of literally epidemic proportions. 

The approaches used and the experiences gained are described in 
the earlier chapters. The overall outcome of the project has certainly 


been positive, with major successes being achieved. Nevertheless the 
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problem is still with us and still large: high cardiovascular mortality per- 
sists throughout Finland. So although our successes so far have saved 
countless lives, suffering and money, the problem is far from solved. 
Moreover, the burden worldwide is large and steadily growing. So it is 
important for our work here to continue, not only for our own benefit, 


but also as part of Finland's on-going contribution to global health. 


2. EVALUATION QUESTIONS 


The evaluation principles applied in the North Karelia Project are de- 
scribed earlier. High-quality, comprehensive evaluation was a central 
theme from the start. This was regarded as vital if we were to gain expe- 
rience for national and international use, as well as broadening our knowIl- 
edge about the possibilities of preventing chronic diseases in real life. In 
addition, high-level evaluation research was considered important for 
the credibility and continued support of the project. 

When the North Karelia Project was planned and launched, pre- 
vention efforts in the field of CHD were relatively new. Developments 
had just reached the stage of proceeding from prospective epidemiolo- 
gy to the start of multifactorial trials. 

Launching a community-based “trial” or “intervention programme’ 
was quite a new idea and a pioneering task. Many of the intended ap- 
proaches had still to be developed, not least in the area of evaluation. 

The use of the formal “matched” reference area was problematic, 
even during the initial five-year period, for reasons mentioned earlier. 
The project later became actively involved with developments on the 
national scale, and there can be little doubt that it has contributed sig- 
nificantly to the remarkable decline in CVD rates across Finland. From 
the opposite perspective, the national ‘readiness’, social demand and 
supportive policies have helped the project to its successes. 

Thus have developments in North Karelia and all Finland been in- 
tertwined in complex ways. This is one reason why in later years the 
main monitoring activity has been focused on North Karelia on one 
hand, and all Finland on the other. It has also been justified by the over- 
all project aim of contributing to the development nationwide. The eval- 


uation and monitoring systems designed more than 20 years ago for the 


North Karelia Project have evolved into a national monitoring system 
for chronic diseases and their determinants. 

During the past two decades much has been written on the evalua- 
tion principles, with evaluation issues being discussed by the project 
team and others. There are clearly two distinct types of emphasis or 
perspective. 

One is to see and develop these projects as “community interven- 
tion trials". Here the emphasis is on rigorous effect evaluation. Ideally 
this would involve random allocation of numerous communities. The 
other perspective puts more stress on genuine community organization 
and on process-related issues in the intervention and evaluation. While 
a study applying random allocation of several large communities is sel- 
dom feasible anyway, it may also contradict the true nature of communi- 
ty organization. 

In the case of the North Karelia Project a quasi-experimental study 
design was applied, with the intention of creating a balanced mix of the 
two approaches. The aim was to describe, monitor and analyze devel- 
opments in the most reliable ways available and from many perspec- 
tives, including strict epidemiological approaches and various quantita- 
tive and qualitative aspects of the process. 

Rigorous methods have been applied to gain a broad and valid pic- 
ture of the changes — those related to the objectives and others — that 
have occurred over the years in North Karelia. A variety of aspects and 
indicators of possible effects and process factors have been monitored 
to better understand the change process. 

This kind of process evaluation has additionally provided some in- 
sight into the determinants of change and how to attribute such changes 
to the various intervention activities. Analyses are presented in this book 
that also assess the extent to which CHD mortality changes can be at- 


tributed to the alterations in the observed population risk factor profile. 
3. A LEADERSHIP OF PARTNERS 
Leadership in the North Karelia project has always been based on part- 


nership. While on one hand the project was sparked by the citizens’ 
petition to prevent heart disease and improve health in North Karelia, it 
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Figure 27.1. Balanced model of leadership in community health programme, as defined by McAlister « 
Puska 


was the project leaders and experts who acted collectively as the change 
agent, showing the community how to achieve the objectives that the 
people had themselves set. | 

Thus the North Karelia project had a mixed model of leadership. 
This contrasts with free community movements on one hand (numerous 
examples in the environmental field), and on the other with the majority 
of academic projects, which are carefully designed and directed from 
above using skilful behaviour modification techniques (Figure 27.1). The 
North Karelia Project has always been an enterprise that the local peo- 
ple have been proud of and felt part of. Over the years, “I am in the 
North Karelia Project” has been said and heard so often that it is firmly 


installed in local folklore! 


The project director and central project team have always formed a 
visible leadership that people could clearly identify with and support. 
And their support has come in many ways. The strength of the partner- 
ship model is also demonstrated by the numerous initiatives and activi- 
ties that took place over the years. 

A central underlying principle from the very start of the programme 
was that the project itself would not carry out the activities, but that 
they would be performed by the various bodies and sectors of the com- 
munity. Thus local health services, for example, have featured strongly 
in the activities. Both of the two provincial medical officers over the 20 
year period were leading figures and effective activators, as were many 
of the head physicians of the health centers. The public health nurses 
have frequently been active participants and leaders in their own project 
related activities. 

Several major voluntary organizations have been enthusiastic con- 
tributors to the project. The powerful housewives’ organization (Martta) 
carried out major campaigns for a healthy diet in collaboration with the 
project. There were similar examples with sports organizations, heart 
associations etc, as well as with local food manufacturers and storekeep- 
ers. Many companies picked up useful business ideas, and initiated de- 
velopment, production and marketing activities for healthier foods in 
collaboration with the project. 

In the field of agriculture the local berry and vegetable farmers ea- 
gerly allied themselves with the project. These cooperative efforts took 
the form of projects for promoting the consumption of local berries and 
vegetables. The resultant success has meant that dairy farmers, under 
pressure from the declining consumption of dairy fat, have been able to 
switch to the more promising business of berry farming. Over the years 
the local media (newspapers and radio) have publicised many initiatives 
that have grown into major collaborative efforts involving the project. 

The principles of partnership and leadership has been maintained 
throughout. The central project leadership still carefully scrutinizes the 
evaluation results and feedback, and is in daily contact with the commu- 
nity to guide the overall development. Within this framework various 
community bodies themselves carry out activities; innovation is encour- 
aged and new ideas are often realized after consultation with the central 


project office. 


4. HEALTHIER NORTH KARELIA — HEALTHIER FINLAND 


The original petition in North Karelia called for “urgent major assist- 
ance in reducing the record high burden of cardiovascular diseases in 
the area”. As explained earlier, the original project was formulated and 
implemented by a project organization that involved the collaboration 
of various local community leaders and national experts, as well as a 
number of international experts (particularly from WHO). 

Because the classical risk factors seemed to explain much of the 
high incidence, reducing their occurrence was an obvious intermedi- 
ate task. But as these risk factors were tied to general lifestyles in the 
region (particularly dietary habits and smoking) along with their com- 
munity determinants, the initial strategy was for a comprehensive 
community-based intervention drawing on the people's own initia- 
tives and efforts to change lifestyles appropriately. So the aim was to 
“change North Karelia”, rather than targeting a specific group(s) of 
individuals. 

It was obvious and clearly articulated at the start that any success in 
this venture would result not only in reduced cardiovascular rates, but 
also in lower overall chronic disease rates and improved health of the 
population. It was also felt that a community-based project featuring 
practical services close to the people and often dependent on their par- 
ticipation would provide positive support to a community much stressed 
by the fear of cardiovascular disease and social problems. “Heart disease 
is not an inevitable burden of the population, and we can do something 
positive about it”. 

The project has proceeded in five-year periods, with the respective 
summative evaluations and planning phases. After the initial period the 
project became actively involved with national chronic disease preven- 
tion and health promotion — partly on the wishes of the government, 
and partly to reinforce the maintenance of progress in North Karelia. 
Within North Karelia the scope of the project gradually expanded in 
line with the revisions of its objectives. 

Reduction of heart disease, although still a major target, is now 
supplemented by the more general objectives of integrated prevention 
of major chronic diseases (those sharing common risk factors and in- 


volving similar lifestyle changes and health promotion activities) and of 


promotion of the population's health. There has also been more empha- 
sis On preventing risk factors and promoting health in childhood, as well 
as among the expanding elderly population. 

All this has been a great learning process for the community. Ini- 
tially the people called in medical experts to help prevent heart dis- 
ease, but they have gradually come to understand that successful pre- 
vention is really dependent on their own attitudes, decisions and ac- 
tions. The lifestyles needing to be changed are not only aspects of 
individual lives, but also very much determinants of various features in 
the community. These realizations have breathed more life into a 
number of activities by community organizations as well as certain life- 
style innovations. 

Qualitative evaluation by various methods reinforces the conclu- 
sion that a wholesale shift has taken place in North Karelia towards health- 
ier lifestyles. From the innovation diffusion point of view lifestyle inno- 
vations have progressed far and been associated with profound changes 
in the province's social, cultural, physical, political and economic envi- 
ronment. 

The direct costs of project implementation have always been kept 
at modest levels because of the principle that the project should be car- 
ried out by the community itself. Central project resources have only 
been used for catalyzing the development, for coordination, for launch- 
ing certain central media activities and for supporting various collabora- 
tive efforts. 

The bulk of project activities are associated with normal communi- 
ty activities or with activities that changed because of project needs. 
The preventive activities have been incorporated systematiclly into the 
health services without substantial extra costs. Voluntary organizations 
carry out project tasks in the context of their own work, while food 
manufacturers and stores are motivated by their business interests. Leg- 
islative and other environmental changes do not basically involve costs. 
The extensive media coverage enjoyed by the project (e.g. the national 
TV series) has always been financed by the media themselves. 

Enormous health improvements have taken place in North Karelia. 
The evidence shows that over the project period cardiovascular and can- 
cer rates in North Karelia have fallen dramatically. The age-adjusted 


mortality from coronary heart disease among middle-aged men has fallen 


by over 60 % and that of all cancers by about 50 %. Major changes took 
place in the target risk factors and lifestyles, particularly in the 70s and 
then again during the last few years. 

Mirroring the risk factor and behaviour changes, the decline in car- 
diovascular mortality in the 70s was significantly greater in North Kare- 
lia than in all Finland, where major decline started only in the late 70s. 
The decline in cancer mortality in the 80s was also significantly greater 
in North Karelia than elsewhere. Subjective health among North Kare- 
lians in the 1970s improved more than elsewhere, and there has been a 
marked improvement in general health status in North Karelia. It is also 


obvious that this major national demonstration project in North Karelia 


MEDICAL NATIONAL PUBLIC NEED 
INFORMATION HEALTH FOR CHANGE 
PROBLEM 


NATIONAL 


DEMONSTRATION 
PROGRAMME 


VISIBLE 
EXPERIENCE, 
RESULTS 


NATIONAL POLICY DIFFUSION 


NATIONAL 


ACTION 


Figure 27/2. Overall use of national demonstration programme 


has proved a powerful tool in the substantial health improvements ob- 
served on the national level, as was initially intended. 

Figure 27.2. illustrates the overall use of the North Karelia Project 
as a national demonstration programme. With relevant medical infor- 
mation and resources and the expressed public desire for change, the big 
national health problem was initially tackled using a carefully designed 
and evaluated demonstration programme. This, in turn, has given valua- 
ble information on the potentials for prevention and health promotion 
in the society concerned. The practical findings and visible experiences 
have then guided the applied activities that have spread across the coun- 
try through the general diffusion of ideas and national policy decisions. 
Reduction of CVD mortality in Finland cluring the last 15 years has 
been one of the most rapid in the world. 


S. RECOMMENDATIONS 


The following recommendations are made, based on the theoretical con- 


sideration presented and on the results and experiences in North Karelia: 


— Integrated community-based chronic disease prevention and health 
promotion programmes should adhere to the well - established prin- 
ciples and rules of general programme planning, implementation 
and evaluation. 

— Community-based preventive programmes should utilize the appro- 
priate medical/epidemiological frameworks for selecting the inter- 
mediate objectives, and the relevant behavioural/social theories for 
designing the actual intervention programme. 

— Essential elements of a successful community intervention pro- 
gramme are a sound and comprehensive understanding of the com- 
munity (“community diagnosis”) as well as close collaboration with 
various community organizations and full participation by the local 
people themselves. 

— Community-based intervention programmes need to combine well- 
planned media and other messages with broad-ranging community 
activities involving sectors such as primary health care, voluntary 
organizations, food manufacturers and supermarkets, worksites and 


schools, the local media etc. 


— Community-based preventive programmes should cultivate the col- 
laboration and support of both formal community decision makers 
and informal opinion leaders. 

— Successful community-based intervention programmes need to amal- 
gamate sound theoretical frameworks with dedicated persistence and 
hard work, and with close day-to-day interactions with the commu- 
nity. 

— The major emphasis and resources of a community intervention pro- 
gramme should be directed at modifying social and physical envi- 
ronments in the community to become more conducive to health 
and healthy lifestyles. 

— An essential component of all community programmes, and espe- 
cially of national demonstration projects, is a system of reliable and 
first-rate monitoring and evaluation, both for continuous follow-up 
of the change process and for more comprehensive summative eval- 
uations. 

— Major community intervention programmes can be beneficial not 
only for the target community, but also in the broader context by 
serving as national demonstration programmes. This requires close 
cooperation with the national authorities for the dissemination of 


experiences and evaluation findings etc. 


6. CONCLUSIONS 


The three main conclusions to be drawn on the basis of twenty years of 


experience with the North Karelia Project are: 


1. A comprehensive, determined and theory-based community pro- 
gramme can have a substantially positive effect on risk factors and 
lifestyles. 

2. Such developments are associated with correspondingly favourable 
changes in chronic disease rates and population health. 

3. A major national demonstration programme can be a powerful tool 
for generating favourable nationwide developments in chronic dis- 


ease prevention and health promotion. 
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SUMMARY 


The North Karelia Project began in the early 70s in response to a peti- 
tion from the local people for urgent help to reduce the extremely high 
levels of heart disease in this eastern province of Finland. The initiation 
of such a large, ambitious and pioneering project also reflected the grow- 
ing concern felt throughout the country and the need for concerted na- 
tionwide action. 

The project launch in 1972 followed a planning process involving 
Finnish experts along with representatives of North Karelia and the World 
Health Organization. The planning work took account of emerging in- 
formation on the strongest and most likely causal risk factors and their 
relationships with community lifestyles. Because of the high prevalence 
of these risk factors in the North Karelian population (especially men), 
the central approach adopted was community-based prevention. This 
meant aiming at general improvements in the risk factor profile of the 
population via a comprehensive intervention involving all sectors of the 
community, and notably the citizens themselves. 

The main target risk factors were smoking, elevated serum choles- 
terol and elevated blood pressure. Most of the emphasis was on influ- 
encing the dietary and smoking habits of the population. A decrease in 
the high saturated fat intake and a relative increase in unsaturated fat 
consumption were central goals of the dietary interventions. Over the 
years, attention has also been directed at the issues of physical activity, 
overweight, diabetes, alcohol consumption and psychosocial factors. 

The Finnish national health authorities decided right from the outset 
that North Karelia would act as a pilot for all Finland. The original project 
period was five years, from 1972 to 1977. The methods adopted includ- 


ed general health education (materials, media activities, meetings, cam- 


paigns etc.), measures incorporated in local health services, training of 
personnel groups, encouraging environmental changes (smoking restric- 
tions, collaborating with food manufacturers and grocery chains, pro- 
moting vegetable growing etc), and monitoring the outcomes. 

It has been the central role of the project to stimulate and catalyze 
a series of positive health developments in North Karelia, through ex- 
pert advice, activity coordination, media information, material and train- 
ing, direct community contacts and other forms of facilitation, and by 
evaluative and other research. However, most of the practical aspects of 
the intervention have actually been carried out by various bodies within 
the community. 

It was considered worthwhile for the project to continue operating 
beyond the initial five-year period, but at the same time to expand activ- 
ities to contribute to national developments. So while North Karelia 
continued to be an active demonstration area the project evolved a na- 
tional dimension to its activities. The scope of the project was also grad- 
ually expanded. The first youth projects started in the late 70s to help 
minimize the emergence of risk factors in childhood and adolescence. 
In the early 80s, and coinciding with the corresponding developments 
at WHO, the project became increasingly committed to a more inte- 
grated approach to the prevention of major non-communicable diseases 
and health promotion. 

The national dimention of the North Karelia Project was facilitat- 
ed by the relocation of its coordinating centre in 1980 from the Univer- 
sity of Kuopio to the National Public Health Institute (K TL) in Helsin- 
ki. This not only assisted the provision of on-going support to the eval- 
uation and intervention activities in North Karelia, but also the numer- 
ous applications on the country-wide level, eg. national.chronic disease 
prevention and health promotion activities, and the development of na- 
tional monitoring systems for disease, risk factors and health behaviour 
trends. 

Over the years project intervention has increasingly involved a spec- 
trum of innovative health promotion activities, e.g. various collabora- 
tive campaings, competitions for smoking cessation and cholesterol re- 
duction, environmental and structural changes (eg. the berry project), 
collaboration with the food manufacturing industry, and national policy 


decisions (eg. anti-smoking legislation). 


It was decided at the outset that careful and scientifically sound 
evaluation would have to be an essential feature of the project. The goal 
was to build up a comprehensive picture of the results, changes and con- 
sequences of intervention activities. Evaluation has been particularly 
concerned with the 1) feasibility (input, performance) of the interven- 
tion, 2) changes and effects on target risk factors and related behaviours, 
and on CVD and other major NCD rates, 3) change process factors, and 
4) cost aspects related to the prevention and health promotion work. 

For the original project period the neighbouring province of Kuo- 
pio was chosen as a matched reference area. Since the project activities 
became largely nationwide in scope, developments in North Karelia and 
all Finland have both been monitored. In fact, the disease, risk factor 
and health behaviour monitoring systems initially developed to evaluate 
the North Karelia Project have evolved into a national monitoring sys- 
tem. 

Changes in risk factors have been assessed by careful examination 
of independent, cross-sectional population samples in North Karelia and 
alsewhere at five year intervals. In these surveys the risk factor measure- 
ment methods have been carefully standardized. The age group com- 
mon to the present analyses includes the 30—59-year-olds. Modifica- 
tions in health behaviours and their change process have been further 
scrutinized via annual mail surveys of independent samples, first in North 
Karelia alone and since 1978 also in all Finland (National Health Behav- 
iour Monitoring System). Changes in disease rates have been monitored 
by analysing data from official mortality statistics and from special WHO- 
related acute myocardial infarction and stroke registers in North Karelia 
and other monitoring (MONICA) areas. 

The chapter on risk factor changes (chapter 6) presents the chang- 
es in target risk factors in North Karelia and elsewhere. The changes 
over 20 years have been substantial: in men, smoking has declined from 
52 % to 32 %, mean serum cholesterol from 6.9 mmol/l to 5.9 mmol/| 
(15.5%) and blood pressure from 149/92 mmHg to 142/85 mmHg 
(4.8 %/8.0 %). The decline in smoking in 1972—82 and in serum choles- 
terol and blood pressure in 1972—77 was significantly greater in North 
Karelia than the original reference area. In women, smoking increased 
slightly but persisted at a low level. Serum cholesterol and blood pres- 


sure levels have declined even more among women than men. 


Death rates from coronary heart disease, and from cardiovascular 
disease generally, have fallen dramatically from the pre-programme 
period (1969-71): by 1992 the coronary heart disease mortality for 
men was 59 % lower (preliminary data for 1994 show a 65 % lower 
level). CHD mortality in the 70s fell significantly more in North Kare- 
lia than in the original reference area and all Finland. Thereafter, all 
Finland has caught up with this development, although the decline 
has accelerated in North Karelia, too. The trends in stroke and all 
CVD mortality resemble those of coronary heart disease. 

There was a falling trend in cancer mortality in both North Karelia 
and all Finland in the 70s, while in the 80s the decline accelerated signif- 
icantly faster in North Karelia. The reduction in CVD and cancer mor- 
tality among the province's 35—64-year-old population was directly re- 
flected in a decline of all cause mortality among men and women of 
about 40 % from 1969-71 to 1990-92. It can be estimated that the greatly 
diminished mortality over this period has prevented some 3.800 prema- 
ture deaths (before 75 years) in North Karelia and about 50.000 in all 
Finland. The life expectancy at birth has increased from 66.4 years (men) 
and 74.6 years (women) in 1971 to 71.7 years (men) and 79.4 years 
(women) in 1992. 

Later chapters provide further information on the change process 
in North Karelia, and also in all Finland. The analyses presented clearly 
indicate that the reductions in the target risk factors explain well the 
massive decline in coronary mortality among both men and women. The 
results also show that the risk factor changes have occurred in all cate- 
gories of the population, although there are differences between socioe- 
conomic groups, for example. The results of the economic analyses cre- 
ate an interesting picture of the economic implications of a transforma- 
tion in cardiovascular mortality which has led to disease cases tending 
to occur much later in life than before. 

The final section of the book discusses the experiences gained from 
a variety of different activities and from the North Karelia Project as a 
whole. Overall, the project has been a resounding success, although some 
of the ventures undertaken over the years have met with considerable 
constraints. The project has contributed to nationwide developments in 
numerous ways; over the past two decades CVD mortality has declined 


faster in Finland than anywhere else in Europe. 


‘To summarize, the main conclusions from the North Karelia Project 

are as follows: 

1) Acomprehensive, determined and theory-based community 
programme can have a substantial positive effect on risk fac- 
tors and lifestyles. 

2) Such changes are associated with favourable changes in 
chronic disease rates and in the health of the population. 

3) Amajor national demonstration programme can significantly 
enhance nationwide measures in chronic disease prevention 


and health promotion. 


The North Karelia Project has also been active in international 
collaboration. At the outset the project gained much invaluable advice 
from abroad, especially from WHO experts. Since the early phase it 
began contributing to international developments in the field of NCD 
prevention and health promotion in many ways. Indeed, numerous com- 
munity-based projects and national demonstration programmes are now 
underway across the globe. Such developments will ultimately assist us 
to control the modern epidemics of chronic diseases and teach us more 
about the utility of various intervention approaches in different cultural 


settings. 
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Heart disease and other forms of chronic illness are the major 
public health problems throughout the industrialized nations, 
and they are already raising serious concerns in many areas 
of the developing world. In 1972, Finland responded to alarming 
heart disease mortality rates by launching an ambitious national 
demonstration project — the North Karelia Project — with the 
aim of implementing a comprehensive, community-based 


programme to substantially reduce heart disease mortality. 


The North Karelia Project has achieved remarkably successful 
results and provided a model for numerous similar projects 
around the globe. The lifestyles of countless people are now 
healthier, risk factor levels are lower and heart (and other) 
disease rates greatly diminished. In this book the project team’s 
researchers describe the methods employed, present the results 
and discuss the experiences generated during the 20 years of 


this pioneering project. 
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